
This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 
to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 
are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 
publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 

We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain from automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attribution The Google "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liability can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 



at |http : //books . google . com/ 



APPENDIX TO THE JOURNAI^ 



SENATE AND ASSEMBLY 



TWE]:^T-S"INTH SESSION" 



LEGISLATURE OF THE STATE OF CALIFORNIA. 



VOLUME TV. 



STATE PRINTING OFB^ICE : I : ; SACRAMENTO, CAL^ 

1891. 

Digitized by 



CAL. 

Google 



LIBRARY OF THE 

JUL 13 1900 



CONT:E]TSrTS. 



1— Annual Report of the State Board of Horticulture for 1889. 
2 — Ninth Annual Report of the State Mineralogist. 



( 



Digitized by 



Google 



(tT' 



lERAL BOOKBINDING J 



20SST " 005 I 3>.a 2116: 



^WAUTY CONTROL MARK 



ANNUAL REPORT 



STATE BOARD OF HORTICULTURE 



STATE OF CALIFORNIA, 



FOR 1889. 




SACRAMENTO: 

STATE OFFICE, : : : : J. D. YOUNG, SUPT. STATE PBINTING 

1890 



Digitized by 



\^oogle 



CONTENTS. 



Page. 

CONDITION OF STATE, Report to Gdvernor 5 

TREASURER, Reports of .- - - 9-12 

SECRETARY, Reports of .. -.. 14-18 

Supplementary 1 25 

Botanical and chemical study, climate and abode, vegetation and life, propa- 
gation, varieties, grafting, and budding the olive, and analysis and methods 
of detecting adulterants in olive oil. Fig culture and propagation. Walnut 
budding and grafting; strawberry tree; orange packing; commercial classi- 
fication of lemons; tree planting and arrangement of orchard; injurious 

insects; fungoid diseases; beneficial insects, etc. 27 

BOARD MEETINGS, Extracts from 464 

SPECIAL AGENT, Synopsis of reports -. - 472 

HORTICULTURAL COMMISSIONS 505 

Reportsfrom * 477 

Conventions, Tenth - 289 

Eleventh '. 328 

Twelfth.. .,- 383 

Societies, roster of oflBcers , - , 502 

EXPLANATION OF PLATES - 266 

GLOSSARY, Botany 509 

Entomology _ .- 507 

INDEX, to illustrations 519 

General - 523 



Digitized by 



Google 



STATE BOARD OF HORTICULTURE 



OFFICERS AND MEMBERS. 

ELLWOOD COOPER, President Santa Barbara, 

Commissioner for the Los Angeles District. 

N. R. PECK * Vice-President Penryn, 

Commissioner for the El Dorado District, 

S. RUNYON, Treasurer ..Courtland, 

Commissioner for the Sacramento District. 

J. L. MOSHER, Auditor... '. San Prancisco, 

Commissioner for the State at Large. 

p. A. KIMBALL National City, 

Commissioner for the State at Large. 

A. p. WHITE Santa Rosa, 

Commissioner for the Sonoma District. 

L.W. BUCK- _ VacaviUe, 

Commissioner for the Napa District. 

I. H. THOMAS .yi3^^^ 

Commissioner for the San Joaquin District. 

^- Bl^OCK Santa Clara, 

Commissioner for the San Francisco District. 



EXECUTIVE COMMITTEE. 

J. L. MOSHER, Chairman. 
ELLWOOD COOPER. FRANK A. KIMBALL, 



B. M. LELONG, Secretary _ Ex officio Horticultural Officer. 

GEORGE RICE Clerk of the Publishing and Quarantine Bureau. 

Miss ELLA HALLAHAN, Clerk. HARRY STANLEY, Messenger. 

Office of the Board: 
No. 220 SuTTEB Stubet, San Francisco. 

* Resigned, having moved out of District. Governor commisaloned Fred. C. Miles, of Penryn. 



REPORT. 



Office of the State Board of Horticulture, ) 
San Francisco, December BO, 1889. j 

To his Excellency R. W. Waterman, Governor^ and to the honorable the 
Senate and Assembly of the State of California: 

In accordance with an Act of the Legislature (Statutes 1889, Section 9, 
page 91), we respectfully submit for your kind consideration this our 
annual report for the year 1889, 

This State is to-day the greatest fruit-producing State in the Union. 
" The future of the State of California," to quote from the words of a great 
statesman, '' will equal in its greatness the capacity of the human intelli- 
gence for expansion. Nowhere are the conditions of life happier and bet- 
ter; no place on the globe contains so fully the resources necessary for the 
physical and intellectual improvement of mankind." 

Here in this State, as in no other, or, for that matter, in any other equal 
area anywhere in the world, can the fruits of semitropical and temperate 
regions be grown to perfection, most edible, and for profit. Here they can 
be found growing side by side in the same orchard. Here are the orange 
and apple, the lemon and cherry, the olive and plum, the fig and pear, the 
pomegranate, the prune, peach, apricot, nectarine, the vine, nuts, and 
cereals, and so on to the end of the list of fruits grown in both zones. 

The growing of almost all these fruits is carried on here as a business. 
The greatest and most important factor that makes assurance doubly 
sure to the fruit grower is the equableness' of the climate. The intrinsic 
value of this climate might, as is often slightingly remarked, be truly 
estimated by the acre, according to what crop the husbandman wishes to 
produce. The land is worth no more than the same quality, acre for acre, 
possibly, than it is in Illinois or New York, but when its products bring 
ten to a hundred times more each year in cash, and all on account of 
climate, is it not a reasonable conclusion that the acre in California is 
worth ten to a hundred times more than the acre in Illinois or New York ? 
Therefore, the climate is worth the difference between the cash value of the 
California and Illinois or New York acre, which is largely in favor of the 
former. 

This estimate is from a commercial standpoint, whereas, apart from the 
intrinsic value, there is the more important one of health, happiness, and 
a joyous existence. 

It is an old saying that "no man can farm against climate." In Cali- 
fornia the climate is the fruit grower's most powerful ally, and gives sub- 
stantial aid and comfort at all seasons, and is his best friend. 

It is a recognized fact California fruits excel all others. In the markets 
of the eastern cities they are sought after and command the highest prices. 
The fresh, canned, and'^dried fruits, nuts, oils, and wines of California are 
most favorably known and appreciated, and the improvements now being 
made in the preparation of all fruits are supplanting all the products in 
all the great markets of the world. All this, too, when fruit growing is in 
its infancy in this State. n;o.;+;^,^^ Kw I. -^r^r^O I f^ 
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There are many of the very choicest fruits and nuts that only this, of 
all the States, can produce in perfection, many new and imported varieties 
doing even better here than in their native homes. 

The facts, as above stated, are fully corroborated by the Department of 
Agriculture, at Washington, D. C, in its report for 1888, in which many of 
the rare fruits are accredited entirely to this State, as well as the choicest 
production of other varieties grown in this country. 

The orange, lemon, and lime are grown most successfully in this State, 
particularly along the foothills of the Sierras, extending from Oroville or 
Red Bluff in the north to National City in the south. The quality of the 
orange and lemon may be estimated by the fact that our best fruit always 
commands the highest prices whenever placed in competition with the 
imported or Florida crop. In competition with the world at the Exposition 
in New Orleans they received the highest awards. 

Orange culture is in its infancy. Thousands of acres planted in various 
sections of the State have either not come into bearing or are only yielding 
their first crops; in fact, none of the orchards are mature, and yet the 
receipts from this one fruit are already considerable. The following fig- 
ures are ofiicial, and give an idea what may be done with oranges: 

For the season of 1888-9, California shipped over three thousand car- 
loads of oranges, which realized fully $1,575,000 to the growers. This 
does not include a large local and home consumption. 
^ The entire range of deciduous fruits grows to perfection in this State, but 
it has been found by practical experimenting that almost every kind is 
more favored in some one locality than another. The prune, for instance, 
does best in certain locations, while the raisin excels in another. The 
place to grow the fig has yet to be determined, although it grows and pro- 
duces fruit in abundance in almost every part of the State. This question 
is being investigated by this Board, as are many others, and will soon be 
settled. 

The deciduous fruit crop for 1888 has been estimated at two hundred 
and seventy-five million four hundred and ten thousand pounds, valued at 
$8,000,000. This is certainly a grand showing for a new industry in a 
young State. It might seem to the novice that overproduction would be 
the result of the yield of so many orchards in a few vears; but if he will 
stop to think he will find that the importation of prunes alone into this 
country amounts to over five million pounds— more than our entire yield 
of all kinds of deciduous fruits, green and dried. 

The peach, one of the most popular of our fruits, is shipped ripe by train . 
loads to the eastern cities, and meets with a ready sale at remunerative 
prices. Our choice sun-dried and evaporated peaches are snapped up and 
the market is not nearly supplied, while the demand for our canned peaches 
and other fruits comes from all over the world. 

It is only in this State that the delicious apricot and nectarine are pro- 
duced in abundance and to perfection. The bulk of this crop is canned, 
with over three million five hundred thousand pounds dried. 

Prune growing and drying has assumed vast proportions. The quality 
of our dried prunes became known quickly, and they were preferred by all 
consumers, who could obtain them, above the imported French, German 
or Turkish varieties. ' 

The Cahfornia dried prune has increased from nothing a few years ago 
to a yield of seven million five hundred thousand pounds for 1888 and a 
large increase for 1889, to say nothing of one million pounds of other dried 
prunes and plums. To-day the California prune is master in the great 
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markets, selling this year in advance of from 1 to 1| cents per pound over 
the best imported. 

A box of California raisins was a curiosity a few years ago, and the total 
output ten years ago was only seventy-five thousand boxes, while this year 
about one million boxes of raisins were made. The quality of the raisin, 
like that of our prune, is placing it in the front rank in the market, and at 
the present rate of increase in these two products, it is to be hoped we can 
soon grow at least enough to supply our own country, and exclude the im- 
ported article, keep our money at home, and give our people a more whole- 
some dried fruit. Our product keeps better than the foreign, as it never 
candies. 

Bradstreets (November 30, 1889) announced from New York that " Cal- 
ifornia is beginning to outstrip Spain in the production of raisins. Indeed, 
•Consul Marston, of Malaga, makes the significant statement, that Spanish 
viticulturists who have suffered of late years from phylloxera, have re- 
placed their vines that had been destroyed, with American stock. That 
in 1882 the crop of raisins produced in Malaga reached one million nine 
hundred thousand boxes, of which there were shipped to the United States 
nearly one million boxes. Since that time the shipments to the United 
States have been gradually but steadily decreasing. In 1888, when the 
production amounted to about seven hundred thousand boxes, only one 
hundred and twelve thousand were exported to this country." Consul 
Marston adds, that " many Spaniards predict that the vintage of 1889 will 
reduce still further the purchases made for exportation to the United 
.States, and that in a few years Malaga raisins will be replaced, even for 
<5onsumption in Spain, by those produced in California." 

In addition to the vines planted for raisins, this State is foremost in the 
production of wine grapes. The wines of this State have just captured 
one of the grand prizes and several gold medals at the Paris Exposition, 
This must be from merit alone, as the Frenchman is loath to give up his 
wine trade in this country. All the choicest varieties of vines grown in 
Europe flourish* equally well here, with the advantage of a virgin soil and 
a more equable climate. The California vintage of 1888 amounted to 
eighteen million gallons of wine and three hundred thousand gallons of 
brandy, from an acreage of one hundred and fifty thousand acres, mostly 
young vines. 

California pears have no rival as a fresh fruit, canned, or dried, and the 
demand far exceeds the suppi3\ The Bartlett pear belt has inducements 
to spread as well as room, and will continue to be profitable. The dried 
product for 1888 was over one hundred and fifty thousand pounds. 

The fig grows and produces to perfection, and it has been only within a 
year or so that any successful attempts have been made to cure it. The 
same energy and persistent experimenting that has given us the best rai- 
sins and prunes, will in the near future give California the best dried fig 
in the world. The first carload of dried white figs exported was shipped 
this year from Fresno, and sold at high prices two months in advance oif 
the foreign article. 

The olive is at present receiving more attention than almost any other 
tree. Its adaptability to the climate and soil is marked, and the results 
obtained in producing an olive oil equal if not superior to the best imported 
article, are important factors to the intending grower of olives. The Cali- 
fornia olive oils have the advantage of being pure as put up by the growers, 
whereas, the imported oils are, as a rule, heavily adulterated, rendering 
them useless, and, in instances where they have been used in medicinal 
preparations, positively injurious. The rapid strides in olive culture J uj> 
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this State will soon place her among the great olive-producing countries of 
the world. 

English walnuts, almonds, and peanuts are grown in many parts of this 
State, and at great profit to the producer. The wahiut crop sold in 1888 
exceeded one million pounds, bringing the average price, wholesale, of 
nearly 9 cents per pound— a higher price than is paid for the imported. 
The almond crop amounted to nearly five hundred thousand pounds, and 
is considered a profitable crop. The growing of peanuts has just been 
commenced, and bids fair to become an important industry; the crop of 
the past season is about two hundred thousand pounds. 

There are many other varieties of fruits grown, and at a handsome profit, 
that we have not mentioned; among them are the loquat, quince, Japanese 
persimmon, guava, and many others. The bean crop is very large, whole 
sections of country being engaged in growing beans, and making money at 
the business. 

The question very naturally arises, '' will not the production of fruits in 
California be overdone? " We answer, most emphatically, no. Why? The 
amount of imported fruits, fresh and dried, is more than double the produc- 
tion of this State, and still there are large sections of the United States 
that have yet to even try our fruit; sections where they cannot grow any 
kind of fruit successfully, other sections where it will pay the people better 
to produce something else and buy their fruits. 

It is an assured fact that no place, at least in the United States, can 
grow fruits that can compare with those grown here. Nor can they be pro- 
duced so easily and surely, without the possibility of a failure, year in and 
year out. 

Respectfully submitted. 

ELLWOOD COOPER, 

President. 

B. M. Lelong, Secretary. 
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I. 

REPORT OF TREASURER. 

[SUBMITTED AT THE MEETING OF THE BOARD, APRIL 15, 1889.] 



$1,244 25 



To the honorable State Board of Horticulture: 

Gentlemen: I have the honor to submit for your kind consideration this, 
my final report as your Treasurer, up to April 1, 1889. 

The following are the amounts paid in warrants to cover claims against 
the Board during the fortieth fiscal year, as follows, viz: 

July 14— Dutton& Partridge, supplies I6 00 

The J. Dewing Co., books - 36 00 

N. P. Cole & Co., furniture - - 40 00 

Thomas Parsons, Janitor - 7 50 

J. Caire, chemicals I^ ^ 

George Rice, paper - 2 00 

G. G. Wickson & Co., typewriter 100 00 

A. Haj^ward, rent - - 5? 52 

George H. Ward, Clerk — 25 00 

Giles Lithographing Co., litho. plates - ^00 00 

W. M. Boggs, traveling expenses -- Jo ^ 

A. S. Chapman, traveling expenses - -- 54 00 

N. R. Peck, traveling expenses-- - 22 60 

M. G. Vallejo, traveling expenses 15 00 

Ell wood Cooper, traveling expenses o2 50 

Office expenses- 1^^ ^ 

August 2— The Los Angeles "Times," paper. $9 00 

George E. Colby, oil test 5 00 

A. Hayward, rent 85 00 

A. Block, traveling expenses - .5 00 

H. S. Crocker & Co., printing 6 00 

Britton & Rey, litho. plates .-, : 500 00 

California Wire Works, wire net -- 35 25 

George Cummings & Co., machinery _ — 97 60 

Dutton & Partridge, supplies 15 35 

W. G. Klee, traveling expenses 44 90 

Office expenses-- - - --- 48 60 

August21— San Francisco " Chronicle," paper $7 80 

San Francisco "Examiner," paper -- - ' 80 

Dutton & Partridge, stationery - 1 35 

»' California Fruit Grower," paper - 3 00 

H. S. Crocker & Co., printing, etc 59 50 

History Publishing Company, books 16 50 

The Bancroft Company, books ^2 00 

J. Caire, chemicals - ^ 25 

0. C. Reidy, insect cuts --- 30 00 

A. Hayward, rent - o5 00 

Thos. Parsons, Janitor - - " 50 

G. H. Ward, Clerk -- 25 00 

W. G. Klee, traveling expenses - — 48 10 

Office expenses- - - - 4 1 59 ^^ ^^ 

•September 22— Dutton & Partridge, supplies - $6 85 

Chas. C. Reidy, insect cuts 7 00 

The Bancroft Company, books 9 75 

Ay ers & Lynch, Los Angeles '* Herald" 8 00 

Sacramento Publishing Company, " Record-Union" - 6 00 

Geo. H. Ward, Clerk-.. " 25 00 

Thos, Parsons, Janitor - _^I 59 T 

^•«^^^"''^^" - Drg[tTzedby\3(30gle 
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G. Wickson & Co., supplies $14 50 

H. S. Crocker & Co., printing 27 50 

Samuel Carson & Co., books ., 5 00 

California Furniture Company, furniture ._ 18 00 

W. Gr. Klee, traveling expenses 22 45 

Office expenses 241 33 

October 31— San Francisco "Call," one year $7 80 

San Francisco "Guide," one year 6 00 

Button & Partridge, supplies _ _ 6 33 

H. S. Crocker & Co., wood cuts -- 91 00 

Union Box Factorjr, boxes 12 00 

Thos. Parsons, Janitor 7 50 

Geo. H. Ward, Clerk _ 25 00 

J. Caire, chemicals - , 14 70 

The J. Dewing Company, books _ 25 00 

C. C. Keidy, insect cuts 10 50 

Dewey Engraving Company, engravings 15 00 

A. Hayward, rent for November--.,-- 85 00 

W. G. Klee, traveling expenses -— - 22 55 

Office expenses _ 83 57 

November 17— H. S. Crocker & Co., supplies $31 00 

Dutton & Partridge, supplies 5 00 

Thos. Parsons, Janitor 8 50 

A. Hayward, rent for December __ 100 00 

Geo. H. Ward, Clerk 25 00 

W. G. Klee, traveling expenses - - - 9 65 

Office expenses - _ 340 84 

December 14 — Thomas Parsons, Janitor $7 50 

H. S. Crocker & Co., wood cuts 153 00 

Dutton & Partridge, supplies -. 18 95 

A. M, Ebbetts, coal , _-. 4 50 

A. Hayward, rent for January - _. 100 00 

Edwin Kimball, traveling expenses.. 30 90 

N. R. Peck, traveling expenses 31 56 

W. G. Klee, traveling expenses - -- 34 15 

Ella Hallahan, salary as Clerk ._ _ 40 00 

G. G. Wickson & Co., supplies -_-. ^ 3 50 

The J. Dewing Publishing Co., books 9 50 

James Duflfv <fe Co., carpets 83 60 

California ]^urniture Co., furniture - 60 00 

A. K. Whitton, reporting Chico Convention .__ 200 00 

Minnie V. Lelong, sketching 45 00 

Eliwood Cooper, traveling expenses - , 64 20 

M. G. Vallejo, traveling expenses 43 90 

Office expenses - _ 322 25 

January 19— -"Alta California" Publishing Co., "Alta" one j'^ear $"6 40 

"Overland Monthly" one year _ > 4 00 

Thomas Parsons, Janitor - -_. 8 50 

The J. Dewing Publishing Co., books 16 00 

H. S. Crocker <fe Co., books - 54 75 

Dutton & Partridge, supplies -_. 15 35 

Britton & Key, litlio. plates 88 50 

Neville & Co., sacks 13 32 

A. K. Whitton, extra report - 9 40 

Union Box Factory, boxes _ 44 52 

W. B. Dunlap, books 10 50 

Ella Hallahan, salary as Clerk 40 00 

A. Block, traveling expenses _ 30 80 

F. A. Kimball, traveling expenses " 84 90 

Office expenses - - 184 45 

Januarv26— Dutton <fc Partridge, supplies - - $3 80 

A. Hayward, rent 115 00 

Sol. Runyon, traveling expenses 36 90 

California Furniture Co., chairs - - 47 50 

February 18— Dutton & Partridge, supplies $1700 

Geo. Cummings & Co.. supplies --- 4 50, 

Thomas Parsons, Janitor - 8 50 

California Furniture Co., supplies _ 10 00 

A. Hayward, rent : 100 00 
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Ella Hallahan, salary as Clerk |^ ^ 

Office expenses - - 1304 70 

Salarv, Inspector, six months, at $200 ..- — -- Ilr200 

Salari^ Secretary; nine months, at $150, and additional 1,355 0^ 

Salary, Clerk, one month, at $50 ^,605 02 

$8,858 57 

Total .-vV--i 1 63 

Balance from thirtj'-mntb fiscal year - - ilOOO 00 

State appropriation - I 

. , $2,143 06 

Balance 111 treasury 

Very respectfully submitted. ^ ^ VALLEJO, . 

Treasurer. 
San Francisco, April 2, 1889. 
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II. 

TREASURER'S REPORT. 

[SUBMITTED AT THE MEETING OF THE BOARD, NOVEMBER 4, 1889.] 



To the honorable State Board of Horticulture: 

" Gentlemen: I have the honor to submit for your kind consideration this, 
my report as your Treasurer, up to November 1, 1889. 

The last report of my predecessor was up to April 1, 1889, and at that 
time there was a balance of unexpended funds in the State Treasury of 
$2,143 06, for the balance of the fortieth fiscal year, ending June 30, 1889. 

The following are the amounts paid in warrants to cover claims as fol- 
lows, viz. : 

AprillS, 1889— A. Hay ward, rent of office |100 00 

Thos. Parsons, Janitor , yj qq 

Dewey & Co., "Rural Press" one year r-I^.r'Hr."-"!.""" 3 00 

Office expenses and supplies. ..- --1"1II]'''^I~I!! 249 80 

May 4, 1889— Button & Partridge, supplies $8~27 ^^^^ ^ 

H. S. Crocker & Co., supplies "" 28 25 

Jas. Duffy & Co., supplies J_ " g 25 

The J. Dewing Publishing Co., books I .'I" 1^1 "11^"" 2 00 

Thos. Parsons, Janitor _ 8 50 

A.Hayward,rent _ -"":::::::::::::::: loooo 

W. B. Dunlap, books _ 27 50 

Ell wood Cooper, traveling expenses -., _!"""" 54 53 

N. R. Peck, traveling expenses -"Iim"*III" 64 20 

U W. Buck, traveling expenses. _ '_"'_ 75 50 

N. W. Motheral, traveling expenses '_ ''lll^ll'l'll' 62 30 

J. L. Mosher, traveling expenses "V-I""",»l" 73 00 

Sol. Runyon, traveling expenses I'lV. 78 00 

^ J^' Whitton, reporting Eleventh Convention Hill ' 200 00 

Office expenses - _ , _ _ qq q^ 

May 25, 188&- A. Hay ward, rent 1riOO~00 ^^^ ^^ 

Office expenses. __ ___ ' 73 55 

June 29, 1889-Office expenses "^52 73 

Salary, Secretary, three months (less $10) .-_ " Ssis'oo 

Salary, Clerk, three months , IIV.""'. 150 00 

665 00 

Total . $2151 43 

Amount expended as per last report "--II! -.""l''!""!!!^* 8858 57 

State appropriation ^.j_ _ _ _ $11000 00 

Forty-first Fiscal Year. 

J uly 15, 1889— San Francisco ^' Chronicle," one j'^ear $7 80 

San Francisco "Examiner," one year 7 80 

H. S. Crocker & Co., electro cuts I 1 50 OO 

A. W. Rose, rent ^ ^^^^7 59 

Button & Partridge, supplies II -111111111' I 8 37 

Swan & Stein, painting. IIIIIIIIIIIII 55 oO 

Jas. Dufly & Co., carpets, etc.. IIIIIIIIII 75 oO 

California Furniture Co., furniture 575 80 

W. L. Bovyer, carpenter work I.IIIIIIIIIIII 275 00, 

J. L. Mosher, traveling expenses.- 20 90 

A. F. White, traveling expenses lllllllliyi HO 75 

EU wood Cooper, traveling expenses ". _. 69 70 
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Samuel 0. Partridge, supplies $119 95 

Office expenses - - ^^^ ^^ ^^^02 37 

July 23, 1889^Samuel Carson & Co., books $543 50 

James Duffy & Co., supplies 3 00 

W.B. Dunlap, books - 10 00 

California Furniture Co., furniture - 28 00 

Button & Partridge, supplies - - 41 05 

Frank A. KimbaU, traveling and incidental expenses 163 40 

Officeexpenses ^^ ^ .ggo 20 

August 10, 1889— Union Box Factory, boxes $45 72 

Button & Partridge, supplies 49 00 

Samuel C. Partridge, supplies - 42 50 

W. L. Bovyer, carpenter work 51 50 

Samuel Carson & Co., books 263 50 

Thomas Parsons, Janitor - - 19 00 

The Giles Co., lithographing --- WO 00 

P. J. Healy, books - 20 00 

N. W. Motheral, traveling expenses 214 95 

Officeexpenses 798 35 

September 5, 188&— Chris. Jorgenson, water color sketching $67 00 

Swan & Stein, painting - J, ^ 

J. R. Dobbins, salary _ 81 00 

" California Fruit Grower," printing - ^^9? 

H. S. Crocker & Co., wood cuts 17 00 

P. J. Healy, books --- 5 00 

Dewey & Co., books 23 00 

"Daily Appeal Co.," "Appeal" one year... -- 6 00 

California Furniture Co., supplies - -- 8 00 

Samuel Carson & Co., books 5 75 

N. W. Motheral, traveling expenses - - 21 35 

George Rice, traveling expenses - - 79 50 

Officeexpenses- - - 183 27 

*^ 532 37 

September 7, 1889— Samuel C. Partridge - - $5 00 

Sacramento Publishing Co., "Record-Union" one year — - 6 00 

Dutton & Partridge, supplies - 5 00 

Swan & Stein, painting... -- 2 60 

H, S. Crocker & Co., supplies. - 17 00 

N. W. Motheral, salary -. 150 00 

A. W. Rose, rent -- 135 00 

Office expenses 189 50 

510 00 

Total - ---- $^'569 61 

Appropriation - - 12,500 00 

Balance in treasury $3,930 39 

Salary Fund. 

Secretary, four months -- --- $700 00 

Clerkof'P. and Q.B., four months---- - 700 00 

Secretary's clerk, four months 200 00 

: $1,600 00 

Appropriation - --- - 4,800 00 

Balance... - - -- $3,200 00 



Very respectfully submitted. 



San Francisco, November 4, 1889, 



SOL. RUNYON, 

Treasurer. 
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BEPORT OF STATE BOARD OF HORTICULTURE. 

III. 

REPORT OF SECRETARY. 

[SUBMITTED AT THE MEETING OF THE BOARD, APRIL 15, 1889.] 



To the honorable State Board of Horticulture: 

Gentlemen: I have the honor to present for your kind consideration my 
report as your Secretary, since your last meeting, held at Chico, November 
^5j 1888. 

PUBLICATIONS. 

The manuscript of the proceedings of the Chico Convention has been 
in the hands of the State Printer since last December, but other publica- 
tions were given precedence, as they had been somewhat delayed. To 
this report I add an appendix, being the reports from the fruit-growing 
sections of California, of the varieties of fruits of all kinds under general 
cultivation, new fruits, and general observations. Nearly every section of 
the State is represented, and when issued will be of great value. This 
information was collected by myself at considerable expense and hard 
work. I also issued a bulletin on the olive, in which the various new vari- 
eties of olives in general cultivation in this State were fully illustrated; 
also the new and improved methods of budding and grafting. I had 
expected to issue in the month of March the second or revised edition, 
but was unable to do so, as no printing could be had during the meeting 
of the Legislature, and it was also for this reason that I was unable to 
carry on further investigation. 1 have prepared considerable valuable 
matter for the second edition. 

The demand from the Senate and Assembly for all our reports was very 
great. I was kept very busy supplying Senators and Assemblymen with 
the sa^e. I was told that no other reports were so much sought for by 
their constituency as the reports of this Board. Over five thousand copies 
were placed at their disposal, and when the Legislature adjourned not one 
copy could be found. Several members requested that they be furnished 
with a copy to take home. This I mention merely as an illustration of 
the demand for all of our publications, and because it is more than any 
other institution can boast of, for hundreds upon hundreds of their reports 
were lying on the floors of the Senate and Assembly, and were at all times 
being trampled upon, seemingly few caring for them. 

FINANCES. 

The following is the total amount expended up to April 1, 1889: 

July 1, 1888— Balance from thirty-niDth fiscal year ,.. $163 

April 1, 1889— Expenditures ' $6'253'55 

Salaries 2,605 02 

TotaL. _ ...._ $8,858 57. 

State appropriation ^ , ___ 11000 00 

Balance... 1 _ _ $2,143 06 
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The County Board of Horticultural Commissioners of San Bernardino^ 
Mendocino, and San Mateo Counties petitioned to have all their Inspectors 
appointed Quarantine Guardians, and in the absence of a State quaran- 
tine officer, the President, who is authorized by law to issue commissions 
for any vacancies that may occur until the following meeting, issued com- 
missions to the following, which I recommend be confirmed: Mart Bech- 
tel, C. R. Thomas, Carl Purdy, J. H. Clark, W. E. Collins, H. B. Muscott, 
Bradford Morse, C. L. Hanson, G. R. Turner, C. R. Paine, S. B. Pox, W. A. 
Brouse, J. H. Pearson, N. H. Claflin, Judson House, W. E. Brummagim, . 
W. L. Stroud, Robinson Jones, W. T. Noyes, P. M. Couburn, W, J. Mc- 
Nulty, J. Bright, L. D. Morse, and Alexander Moore. The said Boards 
have divided the said counties into Inspector Districts, and have assigned 
an Inspector to each district. 

LEGISLATION. 

In accordance with your action at your last meeting, the committee ap- 
pointed therefor, formulated a bill, and asked the Legislature for its adop- 
tion. The bill was introduced into the Assembly by Hon. C. A. Storke, 
and in the Senate by Hon. E. H. Heacock. I appeared before a joint meet- 
ing of the committees to which the same was referred, and presented vari- 
ous petitions and memorials in support of the same. The bill was very 
much amended, and was reported back with the recommendation that it 
should pass as amended. It passed the Assembly, and when transmitted 
to the Senate was referred to the Committee on Agriculture. In this com- 
mittee it was again further amended and reported back with the recom- 
mendation that it pass as amended. The bill was championed by Senator 
Prank C. De Long of Marin, during the absence of Mr. Heacock. He 
fought with great will all obstructionists, and the bill passed without further 
amendments. On the fourteenth of February I received a copy of the 
approved bill, and to my surprise a mistake appeared in the enrolled copy. 
The word "twenty" was substituted for the word " seventy,'' and was as 
such signed by the Governor. As the bill that passed the Legislature con- 
tained the word " seventy," and as the bill signed by the Governor did not 
contain the word '' seventy/' but in substitution thereof the word '* twenty," 
the bill signed by the Governor had never passed the Legislature, and was 
therefore null and void. I had a concurrent resolution introduced, which 
was made a case of urgency and adopted by both houses, requesting the 
Governor to request the Secretary of State to return the bill to the Gov- 
ernor, and that the Governor return the same to the Assembly for reen- 
rollment. The Secretary of State, in his reply, addressed to the Speaker 
of the Assembly, said: 

Referring to Assembly Concurrent Resolution No. 14, addressed by your hor^orable 
body to this office, requesting the return of Assembly Bill No. 4 to the Governor, and by 
him' to the Clerk of the Assembly, I beg most respectfully, and under the solemnity of 
my oath of ofiice, to say that a bill passed by both branches of the Legislature, approved 
by the Governor, and in all respects properly authenticated and filed in this Department, 
is a law of this State over which this office has no control except safely to keep. . If a Leg- 
islature can recall one bill, it can recall another; and if for one purpose, then it can for 
another purpose ; and certainly with regard to any bill passed being destroyed prior to 
adjournment. While it is felt that no harm could result from the return of Assembly 
Bill No. 4 for the purpose as presented in said resolution, yet the principle is deemed illegal 
and dangerous as a precedent. 

The only recourse left for me was to have the bill reintroduced and, ifj 
possible, reenacted. Mr. Heacock introduced the same foill in the Senatd r> 
on the fourth of March, and the following resolution: by VJ Iv^ 
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Resolvedf That Senate Bill No. 655 presents a case of urgency, and that the term in use 
in Section 16, of Article IV, of the Constitution, requiring that a bill shall be read on three 
several days in each House, is hereby dispensed with, and it is ordered that said bill be 
read for the first, second, and third times on one day and placed upon its passage. 

The resolution was adopted, and the bill, then being Senate Bill No. 655 
instead of Assembly Bill No. 4, was read the first and second times, ordered 
engrossed, and read the third time, and passed; and upon motion of Mr. 
Heacock was immediately transmitted to the Assembly. In the Assembly, 
through the aid of Hon. T. W. H. Bhanahan, of Shasta, the bill was read 
the first time and made a special order for March fifth, immediately after 
the reading of the Journal. It was on that day, by direction of the Speaker, 
considered in the House in Committee of the Whole. After due considera- 
tion the Speaker presented the following report: 

Gentlemen: The Committee of the Whole have had under consideration Senate Bill 
655 — An Act to amend Sections 3, 6, 7, 8, and 12 of an Act entitled "An Act to create and 
^establish a State Board of Horticulture, and appropriate money for the expenses thereof," 
approved March 13, 1883, and an Act amendatory thereof, approved February 18, 1885, and 
adding five new sections to said Act, to be known as Sections 14, 15, 16, 17, and 18, and to 
repeal Section 9 of said Act, and to appropriate money for the uses of the State Board of 
Horticulture— and now report progress and recommend that the same do pass. 

The report was adopted and the bill ordered to third reading, and on 
motion of Mr. Shanahan the further consideration of said bill was naade 
a special order for March sixth, immediately after the reading of the Jour- 
nal. On March sixth the bill, being the special order, was taken up and 
read the third time and passed, and was on the same day transmitted to 
the Senate for enrollment. It was transmitted by that body to the Gov- 
ernor on the seventh day of March, and was by him signed on the eighth 
day of March. An amendatory bill to the horticultural bill of 1881, which 
will greatly aid the fruit-growing counties of this State, was also passed. 
The old bill to which this is amendatory, has been on the statute books as 
a dead letter, for the reason that it provided in no way for the enforcement 
of its provisions. The passage of this bill is due to the efforts of Senator 
J. E. McComas, of Pomona, and Assemblyman E. W. Holmes, of River- 
side. 

APPROPBIATION. 

Through the General Appropriation Act, the following amounts were 
allowed for the uses of the Board: 

Salary of Secretary — _ _.. $4,200 00 

Salary of Clerk of Quarantine and Publishing Bureau „ , 4,200 00 

Salary of Clerk to Secretary—,. 1,200 00 

For uses of the Board 25,000 00 

Total - 13^600 00 

These amounts are for the forty-first and forty-second fiscal years, 

The payment of the following amounts were authorized in addition to 
the above: 

Deficiency for the fortieth fiscal year, ending June SO, 1889, $1,000, and 
$1,145 83, being deficiency bills contracted by the Board in 1887, during 
a hiatus of three months, at which time there was no appropriation or 
funds upon which to draw for any expenses whatever. 

You are no doubt acquainted with the delay which all claims against 
the State meet at the hands of the State Board of Examiners. At times 
we have had to wait three months or more to obtain a warrant. The Gov- 
ernor recommended the creation of a State Board of Auditors, which would 



REPORT OF SECRETARY. 



17 



have remedied this delay, but the bill failed to pass the Legislature, A 
revolving fund is very much needed. I therefore recommend that the 
President and Secretary be authorized to sign a note for the sum of $500 
(five hundred dollars), this amount to be used as a revolving fund. - 

During the entire session of the Legislature I was kept very busy attend- 
ing to all business connected therewith between the office and Sacramento. 

In view of the fact that the passage of these bills is entirely due to the 
great efforts of Senators Heacock, De Long, and McComas, and Assembly- 
men Holmes, Storke, Shanahan, and others, I most respectfully recom- 
mend that a committee be appointed by your honorable body to draft a 
suitable set of resolutions, to be properlv engrossed, and that they be trans- 
mitted to the Hon. E. H. Heacock, Hon. Frank C. De Long, Hon. J. E. 
McComas, Hon. E, W. Holmes, Hon. T. W. H. Shanahan, Hon. C. A. 
Storke, and others, in recognition of the active efibrts on their part to 
secure proper legislation in the interest of horticulture; for rarely do we 
find men so devoted to the interests of their constituency. An expression 
of appreciation from you is no more than is due these men, who, in time of 
need, showed themselves true friends of horticulture, and who fought for 
your interests in general and the welfare of the whole State, 

Respectfully submitted. ^ ^ 

^ B. M. LELONG, 

Secretary. 

San Francisco, April 15, 1889. 
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IV. 

SECRETARY'S REPORT. 

[SUBMITTED AT THE MEETING OF THE BOARD, NOVEMBER 4, 1889.] 



To the honorable State Board of Horticulture: 

Gentlemen: I have the honor to submit to your kind consideration this, 
my report as your Secretary, since your last meeting, held at National 
City, April 19, 1889, and the special session held at the office in San Fran- 
cisco, June 30, 1889, and for the year 1889 : 

PUBLICATIONS. 

The official report of the tenth State Convention of Fruit Growers, held 
at Chico a year ago, has been issued. There were eight thousand copies 
printed in paper covers and two thousand in muslin. The application for 
this report has been very large and it is considered of great value. The 
appendix contains the reports of the leading fruit-growing sections through- 
out the State, being reports upon varieties of fruits of all kinds under 
general cultivation, new fruits, general observations, etc. 

The official report of the eleventh State Convention of Fruit Growers, 
held at National City, in April last, has also been issued. There were ten 
thousand copies printed — eight thousand in paper covers and two thousand 
in muslin — being a pamphlet of one hundred and sixty-one pages. The 
report of the Chico Convention contains three hundred and two pages. 
The demand for the National City Convention report was also very large, 
and the issue is about exhausted. 

A synopsis of both of these reports will, however, appear in our forth- 
coming annual report. The quarantine regulations issued by you at the 
session of June 30, 1889, were printed as the law directs, in two news- 
papers for twenty days, and posted in every Court House bulletin, as far as I 
know, throughout the State. In order to distribute them among the fruit 
growers, I had ten thousand of these regulations printed in Bulletin No. 
53. The demand for these bulletins was so large that I found it necessary 
to have another edition of ten thousand printed. Since your last meeting 
four bulletins have been issued, as follows: 

Bulletin No. 51. Laws relative to horticulture, and remedies recommended for the 
destruction of injurious insects; ten thousand .copies. 

Bulletin No. 62. Reports of the San Bernardino and Tulare County Horticultural 
Commissioners; ten thousand copies. 

Bulletin No. 53. Regulations to prevent the spread of contagious diseases among fruit 
trees ; prevention, treatment, cure, and extirpation of fruit pests and diseases of fruit and 
fruit trees; and for the disinfection of grafts, scions, orchard debris, empty fruit boxes, 
etc. ; twenty thousand copies. 

Bulletin No. 54. Report of the Sutter County Board of Horticultural Commissioners ; 
ten thousand copies. 

The expense of mailing is and has been very large. During the past 
year I have mailed over thirty thousand publications, and besides these 
there have been shipped in boxes upwards of fifty thousand publications. 
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These publications have been sent only to persons within our State, except- 
ing to our regular exchanges throughout the United States and foreign 
countries. 

MEMORIALS. 

In accordance with resolutions adopted at the National City Conven- 
tion, I forwarded to his Excellency, the President of the United States, 
and the honorable the Secretary of State, a memorial, in which the needs 
of this coast were fully set forth in the matter of the introduction of para- 
sites, and a series of questions, to be forwarded to the United States Con- 
sulates, with reference to the cultivation, treatment, and processing of 
citrus fruits, the olive, and the fig, and also with reference to the parasites 
that prey upon injurious insects, and methods of treatment, etc., and 
requesting that instructions be issued to answer fully. The President 
acknowledged the receipt of said memorial, as also did the Secretary of 
State, and in reply suggested that I should prepare the questions to be for- 
warded to the Consulates throughout the country. In accordance there- 
with I formulated a series of questions, which have been forwarded to the 
Consulates. It is to be hoped that replies from them will be of benefit to 
the horticulturists of our State. 

Through the aid of United States Consulates, I secured for our library 
all the reports published in their respective countries. Many of these are 
of the highest value, and I have had many subjects of great interest to 
our State translated, which will appear in our next annual report. 

QUARANTINE GUARDIANS. 

Since my last report the following have been commissioned Quarantine 
Guardians, viz.: 

Alameda County ~Wm, Barry, A. P. Crane, A. D. Pyral. 

Humboldt County—J, IJ. Barber, A. P. Campton, Jacob Zehendner. 

Kern County ~L. W- Burr, C. A.. Maul, M. Wyatt. 

Los Angeles County— John Burr, C. A. Cauffman, George H. Compere,* J. A. Driffill, Wm. 

E. Garry, Isaac Gibbs, Hiram Hamilton,* F. H. Keith, Albert Kercheval, 0. H. Leifeld, 

F. F. Miller, S. J. Miller, C H. Richardson, C. Warren. 

Mendocino County— M&rt Baechtel, J. H. Clark, Carl Purdy, C. R. Thomas. 

Nevada County—Gteorge Beale, J. A. J. Ray, George T. Beale, John Rodda, James Nagle, 
S. N. Stranahan. 

San Benito County— E. W. Bowman, G. Brown, J. A. Schoefield. 

San Bernardino County— B. G. Carr, W. W. Phelps, S. P. Hall, W. G. Porcine, 0. H. 
LathroDe. 

San Joaquin County-^Wilher S. Allen, Joseph Hale, W. H. Robinson, George W. Wise. 

Santa Barbara County— R. Machin, T. N. Snow, 0. W. Maulsby. 

Sutter County— J. C. &ray, R. C. Kells, H. P. Stabler. 

Tulare County— C. M. Stone, I. H. Thomas, J. N. Wright. 

Ventura Cotmty— N. B. Smith, M. E. I sham, N. W. Blanch ard, 

Yuba County-^G. W. Harney, Jas. W. Mills, F. W. Johnson. 

State at Large— ^, W. Motheral.* 

HORTICULTURAL COMMISSIONS. 

The good resulting from the Horticultural Commissions as required by 
law, is almost incalculable. It is true that in many counties no appoint- 
ments have as yet been made, whilst in others the appointments have been 
rendered ineffective from want of sufficient appropriation of funds by the 
County Supervisors, to properly carry on the work. There are, however, a 
number of counties wherein the County Board of Horticultural Commis- 
sioners have been properly sustained by the Supervisors and the people. 



*Resigned. 
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The fruitgrowers themselves have, in every instance, cordially assisted the 
Commissioners, where they were properly sustained and supported by the 
County Board of Supervisors. 

The work accomplished by the Commissioners above referred to have 
more than returned value received to the county by the appreciation in 
real estate, and thereby increasing the tax roll of the county, thus produc- 
ing what returns to the County Treasury more in dollars and cents than is 
paid out for the work. Again, it has caused to be returned to the orchard- 
ists an increase in his receipts for the extra quantity and quality of his 
fruits produced and sold. The facts and figures for the above statements 
are before us as we write. 

Again, it tends largely to encourage the planting of orchards. It induces 
the newcomer to settle in those counties where he can see the progress, and 
where he knows his orchard will be protected. Who would settle in a city 
or community where no precautions were taken to not only prevent sick- 
ness, but where no effort was made to abate any of the dread scourges that 
already existed? The comparison is not unreasonable, because it is a 
daily occurrence in all the fruit-growing, counties of this State to-day, 
where the intending settler is choosing to plant his vine or fig tree in the 
county that guarantees him protection. 

Since the Act entitled '* an Act to protect and promote the horticultural 
interests of the State," was amended by the last Legislature, the following 
counties have complied with the law, and have appointed Boards of Horti- 
cultural Commissioners, as follows, viz.: Alameda, Butte, Colusa, Hum- 
boldt, Kern, Los Angeles, Mendocino, Nevada, Orange, San Benito, San 
Bernardino, San Joaquin, San Mateo, Santa Barbara, Sonoma, Sutter, 
Tulare, Ventura, and Yuba Counties. 

OUR NEXT REPORT. 

The law as to the time we are to report to the Legislature has been 
amended to read "annually" instead of *^ biennially." The manuscript 
of this report will be forwarded to be printed on or about the first of Jan- 
uary, 1890. This report will contain a synopsis of the reports of the Chieo 
and National City Conventions, as well as the report of the coming Fresno 
Convention, together with the reports of all the officers. It will contain 
four lithographic plates and numerous wood engravings. It will be a vol- 
ume of nearly twelve hundred pages, and, I believe, will be the best report 
of the kind ever published. 

EXECUTIVE COMMITTEE. 

The Executive Committee, in pursuance to law, met at the rooms of the 
Board in San Francisco, on July 1, 1889. The meeting was called to order 
by Hon. EUwood Cooper, President of the Board, who, having stated the 
object of the meeting, announced nominations for President in order. Com- 
missioner J. L. Mosher was unanimously elected President. The committee 
then formulated instructions for the Special Agent of the Board to visit San 
Mateo, Santa Clara, and Los Angeles Counties, in search of parasites; the 
qualifications, and as to whom the people of Southern California desired sent, 
in case an agent could be appointed to go in search of parasites. On Au- 
gust 1, 1889, the Executive Committee had another called meeting, at which 
time the Special Agent was directed to go to Sacramento County, and to 
there make a thorough investigation, and find out if the eastern plum cur- 
culio had made its appearance in that county, and if found, to enforce the 
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law, and cause all infected fruit to be destroyed. Also to investigate with 
regard to scale insects and remedies therefor. Also to go to Placer and 
Nevada Counties in search of parasites, and to investigate the most effect- 
ual remedies used. 

On August 3, 1889, the Executive Committee again met and transacted 
the following business : There were present Commissioners Mosher, Cooper, 
and Kimball. The Clerk of the Publishing and Quarantine Bureau was 
instructed to at once proceed to Los Angeles and make a thorough investi- 
gation with regard to the reported presence there of the eastern plum cur- 
culio, and, if found, to enforce the law and cause all infected fruit to be 
•destroyed. The Clerk was also instructed to ship to the of&ce cuttings of 
trees parasitized with the Aphelinus (a parasite on the San Jose scale), for 
distribution among the orchardists; also, to cause the Vedalia cardinalis 
{a ladybug destroying the scale) to be multiplied by distribution wherever 
-cottony cushion scale existed at that time, instead of spraying. 

On August 27, 1889, the Executive Committee again met. There were 
present Commissioners Mosher, Cooper, and Kimball. The Special Agent 
was instructed to visit Butte, Sutter, Yuba, and Nevada Counties, to make 
in those counties such investigations as pertain to that office; also, to visit 
the Sutter County Horticultural Society at its regular meeting at Yuba City. 

On September 30, 1889, the Executive Committee held its regular called 
meeting. At this meeting the Special Agent was instructed to visit Colusa, 
El Dorado, Tehama, and Yolo Counties, in the line of duty pertaining to his 
office. 

On October 26, 1889, the Executive Committee met. There were present 
Commissioners Mosher, Cooper, and Kimball. The Special Agent was in- 
structed to visit Fresiio, Tulare, Kern, and Tuolumne Counties, and there 
make such investigations as pertain to that office, and to take such observa- 
tions as may be of general interest, 

^ The Special Agent has filed monthly reports, in accordance with instruc- 
tions, covering the investigations made, a synopsis of which will appear in 
our forthcoming annual report. 

NO CURCULIO IN THE- STATE. 

During the month of July there appeared in various papers statements 
to the effect that the curculio had appeared in TjOS Angeles and at Sacra- 
mento. These statements caused considerable alarm, and after full investi- 
gatidn proved groundless. A rose beetle was mistaken for the curculio, 
and the report put afloat that the curculio had made its appearance in this 
State. Since then statements have been published that the curculio will 
not live in this State, This theory not being established by facts, I shall 
be loath to believe it, as our climate is very much milder than the Eastern 
States, and is therefore wonderfully favorable to the propagation and dis- 
semination of injurious insect pests. 

INTRODUCTION OF PARASITES. 

At your meeting of June 30, 1889, it was resolved to send an agent to 
Australia and New Zealand and adjacent countries in search of parasites. 
The authority of the Board sending such agent was questioned, and the 
subject-matter was submitted to the Attorney-General. The Attorney-Gen- 
eral rendered his opinion as follows: 
3.28 
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The appropriations made for the uses of the State Board of Horticulture must be 
understood with reference to their power and duties as defined. The attention of the 
Attorney-General has not been called to any provision which would justify sending an 
entomological expert to Australia and New Zealand, nor indeed, to employing such an 
expert here. 

Mr. Albert Keobele says that it is his opinion that it is useless to send an 
agent to Australia or New Zealand in search of parasites. He says that 
no parasites were found in those countries pre3ring on the red scale, and 
also says that the red scale there is even worse than it is in this State, thus 
indicating that no parasites exist there. He reports that the pernicious, or 
San Jose scale, does not exist in those countries. He says that a qualified 
entomologist, under the direction of the United States Department of Agri- 
culture, should be stationed in Australia for a few years to study the injuri- 
ous and beneficial insects, their parasites, etc., and adds that the beneficial 
insects of Australia are very numerous, and the largest part of them could, 
without doubt, be introduced successfully into this country and State. The 
trees that arrive from Japan are generally affected with red scale (Aspidi- 
otus aurantii)y but at no time has there ever been found parasites on them. 
An internal parasite near the genus Coccophagus^ a minute four-winged fly, 
scarcely as large as the head of a small pin, has made its appearance in 
the San Gabriel Valley, pre3dng on the red scale. This important parasite 
has been observed in nearly all the orange groves in that valley. In sev- 
eral orchards the work of this parasite is clearly visible. There are several 
orchards there that are now practically free from the red scale, purely the 
work of this parasite. I have taken pains to propagate this parasite in the 
northern part of the State, and several colonies have been placed on trees 
infected with the same kind of scale that it attacks in the San Gabriel 
Valley. 

Another parasite has been discovered that keeps the pernicious, or San 
Jose scale, in check. It is also an internal parasite — a small, four-winged 
fly, of the genus Aphelinus (See Parasites). This parasite was discovered 
preying on the pernicious, or San Jose scale, about two years ago. The 
orchard in which it was found was at one time so badly infected that the 
owner had determined to grub it up; a year after the trees showed a much 
healthier condition and had made fine growth. The cause of this was 
looked into, and the parasite mentioned was discovered. This same para- 
site has also been observed preying on the willow scale, and, in fact, 
Professor Coquillett says that it is also a parasite of the willow scale, 
Aspidiotits convexus. It also appeared in Santa Clara County some ten 
years ago, a full account of which is to be found in the report of the 
Department of Agriculture for 1880. The Sonoma County Horticultural 
Society petitioned the Executive Committee to have several colonies of this 
parasite imported into Sonoma County. In accordance with said petition, 
several colonies have been placed on trees infected with San Jose scale in 
that county, and it is to be hoped that they will increase rapidly, so that 
they may be distributed into other orchards. Colonel J. R. Dobbins was 
appointed a Special Agent to colonize this parasite in San Gabriel. 

In Florida an orange scale, lAmacis (See Parasites), has made its appear- 
ance. Mr. Ashmead reports that '' it was but a few years ago that the 
orange groves of Florida had been blasted and ruined by scale insects; 
that this wonderful and welcomed foe of these pernicious pests made its 
appearance," and adds that " if those minute foes be removed from Florida 
but for a season the scales would so increase in numbers as to utterly 
destroy all orange trees, and another panic in orange culture would ensue, 
as disastrous and uncontrollable as the one witnessed in the years from 
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1835 to 1840." I have made arrangements to have several lots of these 
parasites shipped to this State. Arrangements have also been made for 
their colonization. 

CONCLUSION. 

Since the position of Inspector of Fruit Pests was discontinued by you 
(January 1, 1889), and its subsequent abolishment by the Legislature at 
its last session, all the work of this department devolved upon me, until 
the latter part of July, 1889. During this time (six months) I managed 
to perform the work, doing what I could in the daytime and finishing up 
at night. Considerable has been accomplished during the past year, all 
of which will appear in the forthcoming annual report. 

I have carried on experiments in processing fruit in the field and in the 
experimenting room with great success. The work in the experimenting 
room will be continued through the winter. 

Since the ofilce of Clerk of the Publishing and Quarantine Bureau, and 
that of Special Agent have been filled, I have been more at liberty in the 
performance of my work, as these two officers are now performing the duties 
that once devolved upon me. I hope you will not consider it out of place 
in saying that they have been very successful in their work, and have ren- 
dered the State valuable service. 

In conclusion, I beg to say that Commissioner Block failed to receive 
his ofiicial notification of the special meeting held June 30, 1889, for which 
reason he was recorded absent. The letter was mailed, but failed to reach 
its destination. The postal authorities have been unable to trace it, and I 
exceedingly regret that this letter, which is the first I ever had lost, should 
have failed to reach the Commissioner, as it was the reason of his non- 
attendance. 

Very respectfully submitted. 

B. M. LELONG, 

Secretary. 

San Francisco, November 4, 1889. 
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V. 
THE OLIVE. 



BOTANICAL STUDY. 



Oleace^ and the Olive. 



Olive, a genus of trees and shrubs of the natural order Oleaces^^ having 
opposite evergreen leatherly leaves, which are generally entire, smooth, 
and minutely scaly; small flowers are compound axillary racemes, or in 
thyrsi at the end of the twigs; a small four-toothed calyx, a four-cleft 
corolla, two stamens, a two-cleft stigma, the fruit a drupe. The common 
olive {Olea europssa)^ a native of Syria and other Asiatic countries, and 
also of the south of Europe. In its wild state, a thorny shrub or small 
tree, but through cultivation, becomes a tree of great height, destitute of 
spines; attains a prodigious age. The cultivated varieties are very numer- 
ous, differing in the breadth of the leaves and in other characters. 

Oleac^, exogenous trees, an order extended to Include the Jasmines, 
Ash, Olive, Lilac, Privet, etc. 

Oleaster, a small ornamental tree, noted for its silvery foliage and fra- 
grant flowers. 

Olea (Genus) includes several species, such as the olive of America 
( Olea americana) , a rather small tree, of broadly lanceolate leaves and 
compound racemes, of small white fragrant flowers, and remarkable for 
the extreme hardness of its wood. 

Olea paniculata, a large tree, attaining a height of fifty to sixty feet in 
the forests of Queensland, and yielding a hard and tough timber; Olea 
laurifolia, a much harder wood; an inhabitant of, Natal. 

OLEACE^ AND THE OLIVE. 

According to DegruUy and Pierre Viala, systematic botany has made 
rapid progress of late years. The external morphology (study of the forms 
which the difierent organs assume, and the laws that regulate their trans- 
formations) of the flower, which, in most cases, was deemed sufficient 
whenever researches were made for the mere purpose of drawing up the 
catalogue of phanerogamous (flowering) plants and of determining the 
date of extension of families and genera, no longer satisfies the ambition 
of botanists. As long as too precise distinctions were not made, and one 
remained within the Linnaean conception of the species, serious difficulties 
were seldom met with. A few particularly delicate points, however, were 
<ialling for new methods and other processes of investigation. Moquin- 
Tandon searched into teratological facts (malformations and monstrosi- 
ties) ; Payer consulted the flower before its blowing, to learn from it the 
i^aodifications it has undergone in the course .of. its development| 
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Organogeny (the production or development of organs in plants) does 
not always enlighten us, though, on the original state of a flower. The- 
absence of one or several stamens (the male organs of a flower) in a nor- 
mal cycle (set) of androecium (the stamens collectively), the disappear- 
ance of one or several carpels (the rolled-up leaves which contain the 
ovules), the primitive position of the ovules (young seed) in the cells of 
the ovary (the seed vessel in a young state), the morphological value of 
the different parts of the flower, cannot be surely determined by the study 
of organogeny. 

From its insufficiency was born the comparative anatomy of the flower. 
Its first applications have actually worked a revolution in science; the 
masters of science, brought up to worship ancient traditions, were not loug^ 
finding out all what the knowledge of plants could derive from the appli- 
cation of the new processes. There is no longer a botanist to-day who does 
not consider the simple manner of the last century as having given about 
all that could be expected from it. 

The knowledge of the fiower has freed itself thereby, from the empirical 
methods which were hindering its progress. The researches which are 
multiplying since a quarter of a century have become the A B C of the 
systemization of phanerogams. The results of these researches, for a long 
time scattered in a multitude of publications, have fallen into the classical 
domain, thanks to a few works which have embodied them in a doctrinal 
system. It is sufficient to recall that, owing to the new methods, the tie ia 
now demonstrated between vascular Cryptogams (flowerless plants pro- 
vided with cells and vessels) and Phanerogams (flowering plants) through 
the medium of Gymnosperms (naked seeded plants). 

Whatever may be thought of it at times, the flower does not possess the 
exclusive privilege of revealing the secret of affinities. Long since botan- 
ists, the least conversant with anatomical researches, have known how ta 
dedu(* useful indications from the existence or the absence of laticilerous 
vessels (vessels conveying the latex, a milky juice), of oleo-resinous ca- 
nals, of the presence or the absence, and of the form of hairs; they have- 
given the example to anatomists. The masters have then, from an early 
period, called upon the processes which science applies to-day in a regular 
manner. 

Is it to say that all the morphological and anatomical characters have 
to be consulted in order to determine the place of any plant ? It must 
be said, a few people have misunderstood the thought of the adepts of the 
new school. It is not purposed to include in the characteristic of each 
plant all the characters which it may furnish; this would be misunder- 
standing the fruitful principle of the dependence of characters. It is use- 
less, for instance, to ask comparative anatomy to furnish us new ties between 
the Solanese and the Scrophularineae; the external morphology of the flower 
sufficiently establishes them. But is not the structure of the blown flower 
too often mute when it is questioned to determine the affinities ? 

Be it sufficient to recall what the anatomy of the flower has learned us 
about the Loranthacese and the Santalaceae, on the apparently terminal 
ovules of the Com posit se and the Polygonese, on the central placentation 

There is, in actual science, a tendency to suppress ancient denominations to replace- 
them by more significative designations. It seems to us that there are many incon- 
vetiieneies in so doing, and we admit, with Mr. A. De Candolle, that " the designation of a 
group does not purpose to point out the characters of the history of that group, but to 
gi\e a means of understanding one another while speaking of it."* 

* Nomenclature Botanique, Geneva, 1883. 
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(disposition of the seeds in the ovary) of the Primulaceae, The flower itself 
does not always exist; has not comparative anatomy enabled us to recon- 
stitute partly the flora of primary strata? 

It is then a well established fact to-day that the study of botany cannot 
be considered as confined between the calyx (outer envelope) and the car- 
pels of a blown flower. We are seeking to know the laws of life; we must^ 
in order to succeed, first know the whole organism; there is no doubt about it. 

If these principles be applied to the special study of Phanerogams, all 
the groups do not present the same interest; some are so homogeneous, so 
like each other, that any species reveals nearly the history of the group; 
but there are other very remarkable associations, in which, outside the 
absolutely constant characters, may be observed an extreme variableness 
for other characters. Among the gamopetalous (having the petals united), 
dicotyledons (plants with a two, rarely several, leaved embryo) , the Oleacese, 
considered in a broad sense, that is to say including the Jasmines, the 
Syringas (Lilacs), and the Ashes, constitute a most interesting subject of 
study. United by the structure of their seed, we see the various repre- 
sentatives of this group marked by deep differences in the structure of 
their flower: apetalous (without petals), dialypetalous (petals free), or 
gamopetalous (petals united), of their androecium, of their ovary, and of 
their fruit. Largely represented in the Mediterranean region, to which 
they furnish the first element of its wealth, the Oleaceae singularly favor 
the application of some of the modern processes of systematic botany. 

The first attempts that have been made to fix the natural places of Olives 
and allied plants, already denote two opposite tendencies'. Some people, 
like Tournefort, Lindley, Brongniart, hold the Olives as quite distinct from 
the Jasmines, and do not find between these plants enough common charac- 
ters to class them together. Others, following the example of Linnaeus, 
bring them together, on the contrary, to make of them, according to the 
epoch and the special views of each, either members of a same group or of 
neighboring families; such are Endlicher, A. L. de Jussieu, Ventenat, R. 
Brown, Decaisne. 

The two opinions are blended to-day, the morphological studies and com- 
parative anatomy having proved beyond a doubt that the Oleaceae and Jas- 
minaceae are in fact closely allied; the isolation of each of them, or their 
reunion, depends solely upon the manner in which the difierent authors 
conceive the family. Thus, Mr. Eichler has been led to make of the Jas- 
minacese and the Oleaceae two distinct families; they alone, however, form- 
ing, among the sympetalous (petals seemingly united), haplostemonous (of 
simple stamens) dicotyledons, the class of Ligustrineae.^ 

We are indebted to this scholar for having established the nature of the 
relations of the corolla with the androecium, the application of which had 
escaped the sagacity of Brongniart. A few scholars have had, of the group 
we are now considering, a notion hardly explainable in view of modern 

According to Tournefort,* the character of the fruit separates, the Olive from the Sy- 
ringa in a manner which seems to us the more marked, as he interposes the Elm between 
them. Lindley f makes of the Oleace© the first family of his forty-sixth alliance (Sola- 
nales); the Jasmin aceae are classed among the Echiales (forty -eighth alliance), together 
"With the Salvadoracese, of which we shall speak again ourselves. Brongniart finds the 
affinities of the Oleacese extremely doubtful, and enlarges especially on the very unusual 
relations of the corolla (inner envelope of the flower) and the two stamens. He there- 
fore places the Jasminacese by the side of the Globularieae, according to the structure of 
the fruit, while the Oleinese are included in his class of Diospyroideae. 



* Institutiones, 1719. 

t Vegetable Kingdom, 2d ed., 1847. 

1 Flora brasiliensis, 1868. 
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science. Thus, Adamson* divides the Jasminacese in three sections — the 
first contains the general Eranthemum (Acanthaceso), Comocladia (Tere- 
binthacese, Solanese, Loganiaceas, Rubiaceae, Peneacese, Plantaginese) — it 
would be difficult to imagine a more heterogeneous association. On the 
other hand, the Ash is excluded and placed by the side of the Cisti, 

Leaving aside this theory, which is wholly abandoned to-day, we then 
find ourselves in presence of two opinions relative to the Oleacese and 
the Jasminacese. Mr. Eichler, among our contemporaries, has advocated 
the distinction of the two families. Mr, Van Tieghem adopts this opinion, 
attributing to the two groups the value of a tribe; he even associates the 
Salvadoracese with them.f M, M. Bentham and Hooker go still further, 
for the Jasminacese, the Fraxineae, the Chionantheae, and the Syringeas 
become for them as many tribes having the same value with respect to 
the whole. J These differences of appreciation, more apparent than real, 
result, as we have already said, from the relative importance each believes 
should be attached to the family. The equilibrium, which it is expedient 
to establish in this connection between the various vegetable groups, leads 
us to conceive it in a more synthetic sense than has been done by Tourne- 
fort, Jussieu, Lindley , and Brongniart, and we shall endeavor to pry into the 
general characters of the Oleaceae, associating them with the Jasminaceae. 

Having studied the whole of their characters, it shall be an easy task to 
find out to what extent it is expedient to associate them or distinguish 
them in secondary groups. 

The essential characters of the plants we are considering are furnished 
by the androecium (male organs of the flower) and the gynoecium (female 
organs of the flower). The androecium is almost invariably composed of 
two stamens alternate with the carpels, rarely of four stamens inserted on 
the tube of the corolla, or uniting the petals two by two, or hypogynous 
(inserted below the ovary or pistil) when the corolla is lacking. The 
gynoecium is, without exception, formed of two united carpels, with axile 
placentation (the placentae or ovule-bearing processes facing the axis of the 
flower), making a cross with the two stamens. The calyx and the corolla 
are, on the other hand, very variable; both are wanting at times, or else one 
or the other of these two cycles is more or less abortive, or else the corolla 
is dialypetalous (Hespereleas) ^ or nearly dialypetalous (Fontanesia) , or dis- 
tinctly gamopecalous (Syringa). It is the aggregate of these characters 
which Linnaeus had grasped with his habitual sagacity, when he included 
in his Diandria Monogynia all the genera then known which we now group 
under the denomination of Oleacea. 

K-eaL difiiculties, however, soon made their appearance. It was noticed 
that the more of aestivation (arrangement of the floral organs in the bud) 
in the corolla of the Jasmines is imbricate (the envelopes overlapping each 
other), whereas that of the Olives is valvate (the contiguous edges of the 
parts touching throughout^ their length like the two leaves of a door) ; that 
the anthers (the part of the stamen containing pollen) of the former are 
basifixed (attached. by their base) and those of the latter dorsifixed (at- 
tached by the back); that the ovule of the Jasmines is ascending (attached 
a little above the base of the ovary), whilst the ovule of the Olives is pendu- 
lous (hung from the upper part of the ovary) ; that the albumen is much 
lessened or wanting in the first at maturity, when the seed of the second is 
provided with a fleshy albumen. It was urged that on the Jasmines the 
stamens are antero-posterior (inserted in a direction from behind forward), 

* Famillea des plantes, 1763. 
+ Traite de Botanique, 1547. 
t Genera Plai^tarum, 1876. 
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with respect to the axis of inflorescence (the arrangement of the flower on 
the stem), whereas they are situated at right and left on the Olives. The 
anthers themselves, very short in the Oleinese, opening sidewise, have been 
found very different from the anthers of the Jasminacese, which are oblong, 
linear, often apiculate (terminating abruptly by a small point), and inter- 
nally dehiscent (opening by regular splitting). Lastly, the stigma (the 
glandular part of the pistil which receives the pollen) , following the laws 
of floral symmetry, forms a cross with the stamens, that is to say, its lobels 
are antero-posterior in the Olives, lateral in the Jasmines. 

These difierences have seemed important enough to justify the separa- 
tion of the two types and the establishment of two families. 

Care was also taken to cite, in support of this distinction, a character of 
quite a different order, and bring forward anatomico-physiological phe-. 
nomena in behalf of the separation into two families. Thus it has been 
advanced that the necessity of distinguishing the Oleaceae from the Jas- 
minaceae arises from the fact, well known in horticultural practice, that 
the Syringa, Fraxinus, Chionanthus, Fontanesia, Phillyrea, and Olea graft 
without great difficulty upon one another, whereas true Jasminacese never 
graft on Oleaceae, properly so called. Great stress was further paid on this 
other fact that the cantharis (Spanish fly) eats up the Ashes, then the Lilacs, 
the Privets, and if need be, the Olives, without ever attacking the Jasmines; 
that the larva of the species Tinea syringella feeds upon the parenchyma 
(cellular tissue) of the leaves of Lilacs, Ashes, Fontanesia, Forsythia, and 
Ligustrum, while it never touches those of the Jasminaceae. 

It was going very far for an answer to a real difficulty, and above all 
asking an answer from unscientific processes; undoubtedly the selection 
operated by the mandible of insects may be very exact, but we have to-day 
direct means of reaching the solution of this problem. 

Mr. Van Tieghem, the first one, tried to ascertain the intimate structure 
of the flower in several species of this group; for, let us say it at once, tera- 
tology has not thrown the least light on the comparative structure of the 
Jasminacese and the Oleaceae. 

This scholar has particularly studied the anatomy of the flower of the 
Forsythia viridissima* He has observed the original independence of all 
the parts of the flower, each cycle corresponding to a series of independent 
fascicles; the greater or lesser joint growth of the several parts is then 
merely parenchymatous. The stamens are most always two in number, 
while there are four sepals (calyx leaves) and four petals (corolla leaves). 
In the Jasminum officinale (common White Jasmine), in which no peculi- 
arity whatever is revealed on the outside, the same scholar has discovered 
the existence of four staminal fascicles, two of them effectively correspond 
to stamens; the two others are lost without producing anything. Circum- 
stances might occur where these abortive stamens could more or less be 
developed outwardly. ^ 

Mr. Eichler demonstrated a few years later that the calyx of the Olea- 
ceae, sensu stricto (in the restricted sense), is always formed of two decussate 
(crossing each other) cycles. f The leaves of the outer one are usually 
larger than those of the inner. In the Jasminaceae the calyx is formed of 
a single cycle of petals, save rare exceptions {Jasminum nudifiorum) ; there 
is, however, in the floral symmetry a still greater difference. In the Olea- 
cese the stamens correspond to the inner sepals, the carpels to the outer 
sepals; it is the reverse in the normal Jasminaceae. Thus the plane of the 
stamens of the former is perpendicular to a plane passing through the axis 



* Memoirs des Savants, 1871. 
t Bluthendiagramme, 1875. 
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of the stanens of the Jasminacese. Various reasons, however, permit us to 
consider ai very likelv that the corolla is formed of two heteromerous 
(unrelated as to parts) cycles, the outer one polymerous (formed of many 
parts), the inner constantly dimerous (composed of two parts), which in 
the Jasmimm nudiflorum alternates with the stamens. 

Such ar^ in brief, the reasons which have determined Mr. Eichler to hold 
the Jasmiraceae and the Oleaceae as two distinct, but closely allied, fam- 
ilies. Thij is, we repeat, a secondary point, which proprieties of another 
order caus( us to view in a different light. 

We consder, above all, that Phanerogams have been too much dissociated 
in seconday groups, that their differences have been loo much insisted upon 
of late yea'S, and that it is important, lastly, that the notion of the family 
be alike, wiether it be a question of Phanerogams or of Cryptogams. 

Kesumiig, then, after this discussion, the study of Oleaceae in the broad 
sense, let ts examine, now. the aggregate of their characters, and, in order 
to proceed according to the habitual mode, let us study first the inflo- 
rescence aid the flower. 

The infl(rescence of Oleaceae is generally a dichotomons (stem dividing 
by twos) c;me (a kind of inflorescence in which the primary axis termi- 
nates in a lower between two opposite leaves or bracts, from the axils of 
which sprhg two secondary axes, each again terminated by a flower 
between twD bracts, from the axils of which spring two tertiary axes, and 
so on, until the last axis fails to repeat the process), or a panicle (a form 
of infloresence in which the cluster is much and irregularly branched), 
with ramifcations more or less concentrated, centripetal (when the flowers 
at the circimference or base open first), or centrifugal (when the central 
flower opeiB first) . 

We have seen that the floral symmetry is very characteristic. The 
orientationof the flower with respect to the axis bearing it had always 
escaped obiervation — it seemed very variable. Mr. Eichler has shown it to 
be very closely related to the existence and position of two bracts or leaves 
of inflorescence, which are the first productions of all floral branches. The 
first calyciial cycle is always perpendicular thereto. The flower of the 
Olive is oientated, as if it had bracts, although these productions are 
actually lacking; they can then, it seems, be considered as abortive, while 
in the Fraxnus dipetala their place is not even indicated. Save these rare 
exceptions, the variable disposition of the pistil and the androecium in the 
Oleaceae ajpears to depend solely upon the development of the bracts. 

The flovzr IB always actinomorphous (radiate), oftener hermaphrodite 
(having b<th stamens and pistil), seldom polygamous (hermaphrodite 
flowers occirring amongst the male or female) , or dioecious (having the 
stamens onone plant and the pistils on another) . IFraodnuSy Foresteria.~\ 

The calip^ wanting in the Fraxinus of the Brumeliodes section and in 
a few Foresiera, is ordinarily dialysepalous (its sepals are separate), small, 
campanulae (bell shaped), in most cases tetramerous (in four parts), 
sometimes pentamerous (in five parts), then having an anterior median 
sepal, occadonally hexamperous (in six parts). There are, in all cases, 
slight diffeences betwen the two calycinal cycles. 

The corola, oftener gamopetalous (the leaves cohere more or less so as 
to form a corolla of a single piece), hypocrateriform (salver-formed), or 
campanulas, is occasionally dialypetalous (petals entirely separate from 
each other) It is a phenomenon of purely parenchymatous growth. In 
several cas*s the petals are found to be united on the sides opposite the 
stamens, aid deeplv separated, or free forward and backward (Fontanesia, 
Loniciera, lotolaea) . The corolla is formed of four petals, usually cross- 
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ing the sepals, and therefore diagonally situated with respect to the axis of 
the flower. It has, in exceptional cases, in Fraxinus dipetala, but two 
petals corresponding to the outer sepals. The corolla is even wholly want- 
ing in the Oymnelaea section of the Olea, and in Fraxinus, sections Meli- 
oides and Brumelioides of Endlicher. Mr. Eichler has also often observed 
male flowers of the Fraxinus ornus (Flowering Ash) without corolla. 

The modifications which we have just pointed out in the corolla of Olea- 
ceae, are fruitful in precious instructions. These two facts, that the dipet- 
alous (two-petaled) corolla of the Fraxinus dipetala is opposite to the outer 
cycle of the calyx, and that the two stamens are always opposite to the 
inner cycle of the calyx, seem to afford a very serious argument in behalf 
of the hypothesis which sees in many dicotyledonous (embryo having two 
cotyledons, or temporary leaves) families a monocyclic (simple) corolla 
opposite to a dicyclic (double) calyx. This interpretation is unquestion- 
able as regards the F, dipetala; but even where there are four petals, the 
relative position of the stamens is the same. 

Now, if there were two cycles in the corolla, floral symmetry would exact 
that the petals lie opposite the inner sepals, which never occurs. 

In all other plants of the family, we find four petals, but the relative 
disposition of the other parts is in nowise modified. The Fraxinus, dipetala 
would then answer to the schema (symbo of the floral structure in Oleaceae), 
and could be expressed by the formula S2+2P2E2C2. 

The term P2 would be replaced by P4 in the Syringa, Olea europsea (the 
European or common olive), etc.; there is no deduplication (occurs when 
two or more organs take the place of one). This hypothesis is incompatible 
with the laws of floral symmetry, for in this case the stamen would corre- 
spond to the median nerve of a deduplicated petal. 

When the corolla is wanting, there is simply a normal or accidental abor- 
tion according to cases; the general symmetry of the flower is in nowise 
disturbed thereby. 

The androecium is characteristic; we know it. It is nearly always 
formed of two stamens, always opposite to the inner calycinal cycle. It 
is so composed in the cultivated Olive, where this disposition is the easier 
to observe, as the stamens are relatively very large. The regular and con- 
stant alternacy of the androecium, with the carpels and the dimerous (two- 
parted) corolla of the Fraxinus dipetala, the absence of all trace of other 
stamens noted in several species, seem to prove that this dimerie (disposi- 
tion by twos) of the androecium is normal. 

The Tessarandra fluminensis (Miers) furnishes, though, a remarkable 
exception. This Brazilian plant possesses four stamens alternate with 
four sepals. One cannot then admit a deduplication of two stamens, but 
rather a case of normal tetramerie (disposition in fours). 

Thus the androecium, usually dimerous, can be tetramerous like the 
corolla; but there is, it must be borne in mind, only one staminal cycle, as 
is proven by the unchanging position of the carpels. They invariably cor- 
respond to the outer sepals,- whereas they would necessarily alternate with 
them if the two antero-posterior stamens of the Tessarandra belonged to a 
new cycle alternate with the two lateral stamens. 

It is not without interest to recall here the observation made by Mr. Van 
Tieghem on the Jasrmnum officinale. By the side of the two fascicles cor- 
responding to the two stamens, he has found two others which correspond, 
according to him, to two complementary stamens. It may be admitted 
that these two stamens, abortive in most Oleaceae, have been developed in 
the Tessarandra, 
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This tetramerie of the androecium realized at times, gives great strength 
to the opinion of Gardner and Wight,* relative to the Salvadoraceae. 
These scholars, without knowing the case of the Tessarandra, have placed 
these plants near the Oleaceae and the Jasminaceae. Mr. Planchonf 
accepts with some hesitancy this classification, which the better knowledge 
of floral morphology fully justifies to-day. The Tessarandra furnishes the 
transition term which was wanting at the epoch when Planchon was study- 
ing the Salvadoracese. 

The anthers are usually introrse (when the sutures are turned towards 
the center of the flower), large, oval, oblong, dorsified. They are extrorse 
(sutures turned towards the circumference of the flower) in the Linociera, 
The anthers have a longitudinal dehiscence (mode of splitting at maturity). 

The gynoecium is invariably composed of two carpels, forming a cross 
with the two stamens, and opposite to the outer sepals. They unite in a 
two-celled ovary, with axile placentation. Each cell ordinarily contains 
two collateral ovules, one of which is often abortive. The lobes of the 
stigma (the granular part of the pistil which receives the pollen) corre- 
spond to the middle of the carpels. 

The ovules are anatropous (reversed) or semi-anatropous, pendent with 
an external raphe (the continuation of the seed-stalk along the side of an 
anatropous ovule or seed, forming a ridge or seam), Oleaceae sensu stricto, 
or ascending with an internal raphe (Jasminaceae) ; exceptionally, three 
to ten ovules are found in the Forsythia^ one alone by abortion in some Jas- 
mines. The ovules are monochlamydeous (have a single covering). 

The style (the cylindrical or tapering portion of the pistil between the 
ovary and the stigma) is usually short, not projecting out, or barely pro- 
jecting out of the corolla, capped by a thick or capitate (growing in a head) 
stigma, most always bifid (two-cleft) at the top. It is not without interest 
in this connection to note the observations of Mr. R. Pirotta on the floral 
dimorphism (the property of occurring under two distinct forms) of the 
Jasminum revolutum. This scholar has noticed that this plant has longi- 
style (long-styled) flowers and brevistyle (short-styled) flowers. J There 
is every reason to believe that the difficulties met with in the specification 
of a few plants of the family which we are now considering, result from 
the fact that these phenomena of dimorphism have been misunderstood,- 
this is, at least, what seems to result from the observations of Darwin, of 
Mr. Asa Gray, and of Mr. Th. Mechan, on the Forsythia.\\ 

The nectaries (honey glands), when there are any, never form a disk (a 
part intervening between the stamens and the pistils in the form of scales, 
a ring, etc.). In the Jasmines, the Privets, and the Syringa, the paren- 
chyma of the ovary is sacchariferous on all its outer surface, although 
there is no special differentiation of the tissue. 

Let us recall incidentally that the Ashes are particularly subject to the 
phenomenon of honey dew ; we know that it is but a simple exudation, at the 
surface of the leaves, of a sweet liquid which escapes from the tissues 
owing to a very active transpiration. § 

The fruit presents variations, the importance of which has been diversely 
appreciated according to the epoch and the state of science. At the time 
when external morphology alone was furnishing characters, the fruit, with 
its diflerent forms, seemed of capital importance; now it is known that its 

* Journal of Natur. History. 

+ Annales des Natur. Botan. p. 189. 

t Reudic. del R. Instit. Loinbardo, 1885. 

IJ Proceedings of Academy of Natural Sciences of Philadelphia, 1883. 

§ Bonnier, Les Nectaires, Annales des Sc. Natur. Botan., 1879. 
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origin is always the same, that its differences are superficial, and more 
important and durable characters are preferably considered. However, 
the dicarpellary (two-carpelled) ovary becomes a loculicidal (dehiscing 
through the back of the carpels^ capsule (a dry seed vessel) in the Syringa 
and the Forsythia, a septicidal (splitting through the edges of the carpels) 
capsule in the Nyctanthes^ a samara (a winged dried fruit) in the Fraxinus 
and Fontanesia; teguments thicken to form a berry in the Privets and the 
Jasmines, and, as but one ovule is transformed into seed in the Olea^ Phil- 
lyrea, and ChionanthuSy the fruit becomes a drupe. 

The fruit contains two to four seeds, oftener reduced to a single one at 
maturity, by abortion of part of the ovules; they are erect (fixed to the 
bottom of the cavity of the fruit) or pendent (the top turned towards the 
base of the fruit), according to the insertion of the ovules. 

The embryo, straight, has always a short radicle (young robt) more or 
less hidden between the cotyledons, sometimes as long as the cotyledons, 
and a gemmule (first bud) scarcely indicated. 

The nutritive reserves disposed of by the embryo are in relation with the 
development of the cotyledons. All Oleaceae {sensu stricto) are provided 
with an abundant cellulose albumen loaded with fatty matter, never amy- 
laceous (starchy), as erroneously stated by Endlicher*; it contains olhumi- 
noids, poluhedral (many-sided) grains of aleurone^ with beautiful crystals 
of oxalate of lime, globoids and crystalloids (Pirotta, Sulla stmttura del seme 
nelle Oleaceae^)] in these plants, the embryo has foliaceous cotyledons, oval 
or oblong. The albumen is wanting in the Jasminaceae, which have, on 
the contrary, thick and fleshy cotyledons; the absence of albumen is, as 
we have seen, one of the characters the most relied upon for the distinction 
of the two groups. However, since we know what little physiological 
importance has the existence or absence of albumen in the ripe seed, it is 
more than ever expedient to admit the already old idea of Ventenat J about 
the prudence with which the characters drawn from the albumen have to 
be applied. 

At the time of germination, the cotyledons are always epigeal (raised 
and appearing above ground), durable, and perform the functions of leaves 
after their reserves are exhausted. They present, from the beginning of 
the germination, the normal structure of the leaves; the disposition of 
their tissues is clearly bifacial (having the opposite surfaces alike). 

Is it needful, after these instructions, to insist on the anatomy of Oleaceae 
considered in the broad sense in which we have been looking at them? We 
do not think so. It seems to us that floral morphology has sufficiently 
determined the characters of the whole, and shown us its affinities in a 
satisfactory manner. Moreover, were we to consult the anatomical struc- 
ture, we would very soon observe that the Oleaceae have the structure the 
most commonly found in ligneous vegetables. We must, therefore, expect 
but few useful results from anatomical study. ' Mr. Vesque has, neverthe- 
less, given the anatomical diagnoses of Oleaceae sensu stricto:l 

Pentate hairs scarce, ordinarily reduced to small unicellular (one-celled) papillee (nipple- 
shaped protuberances), seldom more developed, uniseriate (in single rows), panci-cellular 
(few-celled) ; glandular hairs sessile (stalkleaa), capitate, with their head vertically divided, 
Or in a pluri-multi-cellular (many-celled) shield. Stomata (lip-like cells), surrounded by 
Several irregularly disposed epidermal cells very seldom, and by accident, by two cells 
parallel with the ostiole (a small aperture), usually larger than the surrounding cells. 
Crystals acicular (needle-shaped), not orientated, very small, rarely mixed with lamellar 



* Grenera Plantarnm, p. 572, sub. Olea. 

+ Reudic, Instit Lombardo, 1883. 

X Tableau du regne Vegetal. 

II Annales des Sc, Natur. Botan., 1885, 7th ser. 
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{disposed in this plates), prismatic, or octahedral (having eight equal faces) forms, much 
scattered throughout the tissues, frequent in the epidermis. Laticiferous vessels and 
other internal glands wanting. 

It seems to us useful to bear in mind that the Jasminaceae have glandular 
capitate hairs, with a uni-pluricellular head, little different from that of 
the Oleacese. As to the other characters, they are as common as possible 
between the two groups. 

Since morphology and the development of the flower have learned us 
about all we can expect with respect to Oleacese, it would not be necessary, 
it seems, to enumerate anatomical characters which offer nothing peculiar. 
Such a great importance, nevertheless, has been attached to these charac- 
ters of late years, that we do not hesitate to bring into relief the efforts that 
have been attempted in order to draw from comparative anatomy new ele- 
ments for the distinction and diagnosis of the group. 

Beginning by the root, we know that the terminal growth of this organ 
proceeds in Oleaceae according to the mode most frequent in dicotyledons. 
The radicle (the rudimentary stem from which the root is developed down- 
ward) presents from the start the initials peculiar to the central cylinder, 
to the bark, and to the epidermis with the covering. In this respect there 
is no difference between Oleaceae and Jasminacese.* 

Mr. L. Oliverf has studied the tegumentary apparatus of the root of the 
Ligustrum and Fraxinus. Its primary bark is thick; the piliferous (bear- 
ing hairs) layer, very regular, is soon replaced by the subjacent epiderma- 
toid layer, the elements of which thicken. The bark is vaguely separated 
into two zones. The elements of the endoderm (inner skin) preserve their 
partitions thin. The pericycle is formed from the start by a layer of large 
cells with white and cellulose partitions. The whole cortical (belonging to 
the bark) tissue is developed into cork and exfoliates (scales off), with the 
exception of the endoderm, which will be destroyed itself and exfoliated 
by the appearance of secondary formations. These appear from side to 
side of the pericycle, which forms, outwards, a thick muff of cork unceas- 
ingly reproduced; inwards, a secondary parenchyma of restricted growth 
confining a zone of very thick fibers analogous to liber (the inner bark 
lying next to the wood). The libero-ligneous fs.&cicles of the root do not 
present any peculiarity worth mentioning; the ligneous and liberian ele- 
ments are narrow, as a rule. 

The stem of Oleaceae is most often ligneous erect. A few are voluble 
(winding) at the right and climbing (Jasminum) , a few others herbaceous. 

The anatomical structure of this organ has been the object of particular 
researches a few years since. We have taken pains to control them our- 
selves, in the hope of finding out whether or not the stem of Oleacese can 
furnish interesting characters for the distinction of the entire group, or of 
its subdivisions. We have been unable to find any. It may be remarked 
at once that there are not between the vessels of different ages notable 
differences of diameter; there is a great uniformity in the nature and thick- 
ness of the elements of the wood, so that the yearly layers are difficult to 
recognize. 

Let us choose a lignified branch of the Fraxinus excelsior (Common Ash), 
as has been done by Mr. 01ivier,J or a branch of some age of Olive, of 
Privet, or Alaterne; we can observe but insignificant differences in the struc- 
ture of the stem. Beneath the epidermis borne on a few sclerous (bony) 
layers, we find a suberous (cork-Hke) layer, then a parenchymatous layer, 

* Annales des Sc. Natur. Bo tan., 1878, 6 th ser. 
t Annales des Sc. Natur. Botan., 1881, 6th ser. 
t Annales des 8c. Natur. Botan., 1881, 6th series. 
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containing chlorophyl (green coloring matter) and starch. This layer, 
more or less developed,* is borne on liberian fibers, which do not differ from 
those of the root. 

MM. Sanio, Russow, and Kohl have successfully studied the wood with 
regard to histological structure (that of tissues). They have shown a few 
peculiarities worth describing. 

Thus, Mr. Sanio has found out, in the tracheal (hollow cells in woody 
tissue) of the Olive, perforations which establish a normal communication 
between all of them, as has been observed in a great number of vessels 
with oblique partitions (tracheides). When the punctate (dotted) vessels 
lie directly against sclerenchymatous (term applied to hard vegetable tissues) 
fibers, they usually have no dots on their surfaces of contact. Mr. Sanio 
has found some in the Olive, although less numerous than when the vessels 
are in contact with other vessels. 

The medullary rays (the rays of cellular tissue which pass from the 
pith to the bark) are formed of one of three layers of narrow parenchyma- 
tous cells; the pith is homogeneous, formed of cells with thick partitions. 

In the Olea americana, Mr. Kohl has observed ligneous vessels of two 
sorts, the ones large, with small and narrow dots, the others narrow, with 
large dots; its pith is also unusually heterogeneous, the outer cells being 
much thicker than the inner cells. 

The leaves of Oleaceae are opposite, very seldom alternate (a few Jas- 
mines) or verticillate (arranged around a stem like the rays of a wheel), 
simple or pansifoliate (of few leaflets) pennate (feather shaped), entire or 
toothed, always, destitute of stipules (appendages at the base of leaves), 
save in Salvadoracese, where filiform (thread-like) stipules are found. 
Organogeny demonstrates, however, according to Mr. Pirotta, that the 
oppositeness of the leaves is more apparent than real, for the two foliar 
protuberances are not contemporaneous; one of them has a higher devel- 
opment than the one facing it, and they are not, in fact, inserted on a 
same transversal plane. 

The anatomical structure of the leaf is in relation with the outer appear- 
ance, and all the more differentiated, as the organ is thicker. A very 
clear differentiation is usually observed between the two faces of the leaf; 
the stomata are scarce at the upper face, underneath the epidermis of 
which is developed a powerful palisade-shaped tissue. 

The comparative anatomy of the leaf of Oleaceae has been the object of 
a close study on the part of Mr. Pirotta.* 

The leaf is always covered by an epidermis formed of a single layer of 
cells rich in tannin. It is* thin {Syringa, Fontanesia, Forsythia) or thick 
{Olea, Notelea); on the petiole (leaf-stalk) the epidermal cells are more or 
less prismatic, longitudinally elongated; on the Hmb (leaf-blade) they are 
polygonal, pretty irregular; their lateral partitions are rectilinear (Phyl- 
lyrea, etc.) or flexuous (curving) Chioanthus olea. This character is sus- 
ceptible of modification, to a certain extent, under the action of outside 
influences. The epidermal cells frequently contain crystals of oxalate of 
hme, sometimes grouped in raphides (Olea), but at other times isolated in 
very flat octahedrons {Olea undulated), and then scattered through all the 
oiesophyllum (the parenchyma of a leaf between the skin of the two sur- 
faces). The raphides are more particularly located in the epidermis and 
the medullary rays of the secondary bark. 

Many Oleaceae possess only the glandular hairs, the development of 
^ch has be en carefully studied by Mr. Prillieux.f This savant has 

* Ann. delP Instit. Botan. diRoma, 1886. 
T Ann. de Sc. Botan., 1856, 4th ser. 

^28 
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shown that there is identity between the disciform (disk-shaped) hairs o 
Oleaceae and Jasminaceae; that these hairs differ only by the degree of 
development arrested sooner or later according to cases. Very abundant 
in some of these plants, they are scarce in others, or confined to the petiole 
or to the main nerve of the limb {Forestiera, Notelea^ Osmanthus) . Their 
definitive form depends upon their development, but it is well to note that 
nearly always, despite their glandular origin, the terminal cells of the 
hairs of Oleaceae contain nothing else but air when in the adult state. 

The non*glandular hairs are scarce and generally reduced to small, 
much thickened conical papillea, which are found hardly elsewhere than 
on the petiole. The Olea glandulifera alone has long uniseriate hairs, con- 
fined to special cryptae (round receptacles with which the leaves are stud- 
ded), situated at the axil (angle) of the nerves and at the under face.* 

The stomata occur only at the under face of the leaves; however, a few 
are occasionally found at the upper edge of the leaves of the Ligustrum 
vulgare (Privet) ; they are always disposed without apparent order on the 
surface of the limb. Mr, Weiss has counted six hundred and twenty-five 
of them on .03 of a square inch in the cultivated Olive. f In a few species 
two kinds of stomata are found, the one much smaller than the other, but 
they are generally large and surrounded by several epiderman cells. 

Aquiferous (conducting a watery fluid) stomata, grouped in threes or 
fours, are observed towards the edges of the leaves of Ash, of Forsythia, and 
of Phillyrea, and in the neighborhood of the vacular terminations. 

The mechianical system of the Olive leaf is well known since the publi- 
cation of the researches of Mr. Areschong.J It is known tQ be very power- 
fully developed in the Olive, as in most species having persistent leaves. 

It was interesting to submit this physiological tissue to a particular 
study in a group where the leaf presents so great variation with respect to 
its consistency and its duration. It is also to Mr. Vesque and to Mr. Pirotta 
that we owe very minute details on this point. If we consider the Olive as 
a starting point, we can summarize what we know of it, by saying that the 
mechanical system, always of the same fundamental nature, diminishes 
as the leaf is more fugacious. AH the intermediaries between the Olea 
with hard leaves and the Syringa are thus observed. In the species with 
caducous (falling off quickly) leaves, the mechanical system is oftener 
reduced, in the petiole, to a little collemchyma (the substance lying 
between and uniting cells) ; the median nerve reproduces the same struc- 
ture; but frequently two horns detached from the facicle approach each 
other and unite to form a second fascicle inverse of the first, at the upper 
face. The collemchyma diminishes by degrees on the secondary nerves 
as we get near the assimilating tissue. We shall see further on that 
sclerous cells issued from the mesophyllum come and increase the protec- 
tion of the parenchymatous tissues; it is well to state that the collenchyma 
always appears the more developed as the sclerous cells are less in number. 

The sclerous cells do not exist everywhere. Many Oleaceae have the 
leaf tissues tender, are malacopyllous. According to the expression of Mr. 
Vesque there is no trace of sclerous cells in the Phillyrea, Forsythia^ For- 
estiera; they are scarce in the Ligustrum, Fraxinus, Syringa. Everywhere 
else they are more or less developed, especially in the assimilating tissue, 
which they particularly aim to render more resisting. They are short 
{Fraxinus, Juglandifolia, Chionanthus fragrans), in a column, in all the 
assimilating tissue of the leaf of the Picconia excelsa a nd of the OsTnanthiiSj ^ 

♦Vesque, Annales des Sc. Botan., 1885, 7th ser. 
+ Priugshim's JahrbUcher, IV, p. 124. 
i Jemforauda l^iund, 1878, 
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irregularly remous (branchy) in the Olive, the two epiderms of which they 
strongly support; often, also, these various sorts of protective cell's are met 
3.t the same time in the tissues of the leaf {Notelea, Olea), 

The mechanical system is further increased by lihriform sclerenchy- 
jnatous fibers, more or less developed in the nerves, according to genera. 

The vascular system is formed in the petiole, of a single fascicle, nar- 
rowly bent like a bow, accompanied or not by two small lateral fascicles.* 
This fascicle is frequently disjointed and separated into several groups by 
narrow medullary rays. The fascicle is open, that is to say, provided with 
a cambrium (a viscid secretion) restricted in its working, such as Mr. 
Van Tieghem has indicated in many ligneous dicotyledons, f 

A cross-section of the Olive petiole shows that the liber is composed of 
large parenchymatous elements, in the midst of which are found here and 
there groups of much narrower cells, which seem issued of the division of 
the preceding ones. Mr, de Bary sees in it latticed vessels or cambriform 
-cells; this soft liber is outwardly surrounded by thick libriform sclerenchy- 
matous fibers. The development of these fibers, very weak in the Forsy- 
thia suspense and in the ligustrum, reaches its maximum in the Notelea. 
The ligneous part of the fascicle is very compact, formed of elements dis- 
posed without apparent order in the inner part, in regular radial series in 
the outer region.^ The radial series of dotted vessels with thick partitions, 
alternate in it with the rows of parenchymatous cells. 

The pith is relatively considerable in the petiole, and more or less sur- 
rounded by the concave ventral border of the disjointed fascicle; its cells 
are irregular; its innermost layer, constituted by elements larger, more 
regular; oval in cross-section; forms the amyliferous sheath. 

The assimilating tissue is insensibly developed in the petiole toward the 
root of the limb; its differentiation is effected in a green parenchyma and 
in a palisade-formed tissue, which has two to four superposed series, five 
even in the Picconia; its thickness is, besides, variable with the different 
points of the limb, but no interesting characters can be drawn therefrom. 
The lacunous (containing cavities) parenchyma is usually thicker than 
the palisade-formed tissue; its cells have variable forms and dimensions, 
circumscribing narrow meati (passages) or large lacunes (air cells), accord- . 
ing to genera. It always contains much tannin, and here and there crys- 
tals of oxalate of lime. 

The fall of the folioles (leaflets) of the Ash takes place as in most all 
other trees, by the formation of a layer of cork at the point of insertion of 
the foliole.]: • ^ 

The preceding details sufficiently show that no particular of the ana- 
tomical structure of the plants we are considering has been neglected; 
nevertheless, has our notion of the Oleaceae become any clearer in conse- 
quence? In no way. The flower, which furnishes in Phanerogams the 
jnost important characters, was sufficient alone to give us a satisfactory 
Knowledge of the whole. It is to the works of Mr. Van Tieghem and of 
Mr. Eichler that we owe to be able to determine the natural place which 
the Oleaceae must occupy in the aggregation of coroUifloral plants and 
their affinities with the neighboring groups; they have left no important 
problem unsolved, as regards the floral morphology. It seems useless to 
^8, in this particular case, to inquire into the anatomical structure, which 
^as not likely to furnish any new indication; it has remained silent, in fact, 
*^^all these efforts have simply resulted in showing us that the structure 
^£ ^eaceae, save a few insignificant exceptions, is that of the majority of 

* Vesuqe, Ann, des Sc. Bofcan., 1885, 7th ser. 

T Bulletin de la Soc. Botan. de France, XXVI, 1879. NitiTCiH h\/ 

i van Tieghem and Guignard, Bulletin de la Soc. BotaQJtt44^Mcb;jK:XIX, 1882. 
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dicotyledonous vegetables. Let us ask of anatomical structure a notion 
which the flower could not furnish; it is logical. But what interest is there 
in rejecting floral morphology, when it is sufficient to enlighten us, to 
replace it by characters which the microscope alone can reveal? The 
results gained in the last few years do not seem fit to encourage much those 
who believe they had found in comparative anatomy the key to all prob- 
lems.* , , 

Mr. A. De Candolle has published in the Prodrome the monography 
of the Jasminacese and that of the Oleaceae. He would have left but Httle 
to do for his successors, had not the works of Mr. Eichler and of Mr. 
Hooker introduced in the study of these plants new elements which we 
have mentioned. A few changes in the relative grouping of the various 
genera of Oleacese seem to us to be the necessary consequence of the works 
of these scholars. Let us add that, in order to put the systemization of 
the Phanerogams in unison with that of the Thallophytes, we believe with 
MM. Bentham* and Hooker, and with Mr. Van Tieghem, in inclosing the 
family of Oleacese within narrower limits; it is expedient that there be 
equilibrium between the different branches of the vegetable kingdom, and 
that the Phanerogams do not appear, contrary to reality, to excel the 
aggregate of Cryptogams in the diversity of forms. These considerations 
deserve longer developments, which could not be given place here. We 
shall be able to enlarge on this subject when we shall publish, as we hope 
to, a more complete study on the entire group of Oleacese. For the present,, 
we shall only summarize our views, modifying, as much as we deem proper,, 
the classification adopted by Mr. De Candolle, and referring to the Pro- 
drome for the general history, to which we would have to add only the works 
mentioned above. , _ . 

The Jasminacese constitute, according to him, an indivisible group, ot 
which he makes his the one hundred and twenty-eighth family. We have 
but to maintain this simple notion as to Jasminaceae. 

We shall consider them as the first tribe of the Oleaceae. 

The tribe of Oleinese (one hundred and twenty-seventh family of Mn 
A. De Candolle) divided by the author of the monography of the Prodrome 
into four tribes, necessitates, it seems to us, a few changes, based above all 
on the researches of Mr. Eichler and of Mr. Hooker. 

We beUeve the number of the subdivisions should be reduced to three, 
the Noronhea and Ceranthus and directly allied to the Oleeae through the 
Eu-Loniciera, which possesses, like the Oleese, a fleshy cartilaginous albu- 
men. The Chinonantheae unite in the same rfianner with the Oleese; but 
the absence of albumen brings a few representatives of this little group 
nearer to the Jasminacese. We shall then place at the head of the series 
of Oleinesethe sub-tribe of Olseae; the Syringa will take place between 
them and the Fraxinese, which, by the aggregate of their characters, wander 
much more from the primitive type. The Salvadoraceae will form the third 
tribe; their study is unfortunately too incomplete yet to allow us to give a 
more positive character to what we know of them. 

The notes which we give below in table form will summarize our views 
better than all explanations. 

OLEACE^. 

Trib. I. Jasminaceas. No albumen. 

Trib. II. Oleinede (Oleacese, D. C). . 

Sub. trib. L OUese. Fruit fleshy, drupaceous (of the form of a drupel 

or bacciform (of the form of a berry); indehiscent (not opening spontan e^ 

* Vesque, Ann. des Sc. Natur. Botan. I., 1885, 7th ser. 
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ously at maturity) ; two ovules in each cell, laterally fixed near the summit; 
geeds single by abortion of three ovules, rarely two, in each cell. Seed 
iilbuminous with superior radicle; inflorescence paniculate trichotomous 
(divided into threes) or fasciculate (growing in bundles), with centripetal 
primary branches, the later ones sometimes centrifugal. 
The fruit is a drupe. 

A, Seeds devoid of albumen at maturity. 

Noronhea^ Ceranthus, 

B, Seeds albuminous at maturity. 
a. Corolla developed. 

Linocieray Notelaea, OsmanthuSj Phillyrea^ Chionanthus, Olea (pro parte — 

in part). 

B. Corolla nearly always wanting or reduced. 

Olea (pro parte), Forestiera. 
The fruit is a berry of one fourth seeds. 

Myxopyrum, Ligustrum, 

Sub. trib. II. Syringese, Flowers hermaphrodite with tubular corolla; 
fruit dry, capsular, of loculicidal dehiscence (opening through the back of 
the cells); ovules suspended at the top of each cell; seeds winged, sus- 
pended with superior radicle. 

Syringa, Forsythia, Schrehera (Nathusia Richard). 

The genus Syringa closely approaches the Fraxinese by its ovules to the 
number of two in each cell, and its corolla of in duplicate (having the 
«dges bent abruptly toward the axis) valvate aestivation; the Schrehera 
have 3-4 ovules in each cell; the Forsythia have 4-10; but, while all the 
preceding genera have seeds with abundant albumen, the embryo of the 
Schrehera has consumed the albumen at the time the seed is ripe. 

Sub-trib. III. Fraxinese, Fruit samaroid (resembling a samara), bilocu- 
lar (two-celled), indehiscent, winged; calyx wanting at times; flowers 
polygamous and apetalous. 

(Fraxinus sect. Fraxinaster) ; dipetalous or tetrapetalous. (Fraxinus 
«ect. Ornus) ; coralla of induplicate valvate aestivation. Two ovules sus- 
pended at the top of each cell; seeds compressed, flattened, albuminous, 
^ith superior radicle (position necessarily determined by the form and 
position of the ovule); inflorescence ramous centripetal, with branches 
bunched in fascicles more or less condensed at the nodes. 

Fraxinus, Fontanesia, 

The genus Fontanesia Labillardiere constitutes a natural tie between the 
Traxineae and the Syringese. The fruit, truly enough, is a bilocular cap- 
sule, as in Syringeae, but an indehiscent capsule surrounded by a narrow 
^ng. Its seeds are most often single in each cell, as in the Fraxinus. 

Trib. III. Salvadoraceae.* 

Flowers formed of four sepals, of four petals, of four introrse stamens, of 
^wo carpels, capped by a very short style, terminated in a bilobed (two- ^ 

*Planchon, Ann. des Sc. Natur. Botan,, 1889, 3d ser. pjjp,j|j-7ciH h\/ V. tCI^C^CT I ^ 
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lobed) stigma; in each cell two collateral and ascending ovules; berry, uni 
or binocular; albumen wanting; leaves provided with very small filiform 
stipules. 

Salvadora, Azyma, Dohera, 

The Oleaceae belong generally to the temperate and warm part of the old 
continent. Abundant in the Mediterranean region of Europe, they extend^ 
in a general way, throughout the temperate zone of the Asiatic continent 
and reach their maximum of extension in China and Japan. A few species 
reach the neighborhood of the boreal region {Fraxinus); a few others ex-^ 
tend as far as the Indies, Australia, and the Malayan Archipelago (Ligus- 
trum). The Olive genus is spread mostly on the Asiatic continent, but 
it occasionally extends beyond the limits of the family in the warm and 
temperate regions of. both hemispheres. A single species, however, the- 
Olea americana, is spread in Florida, Georgia, and South Carolina. Olea 
laurifolia is found in Abyssinia and as far as the Cape of Good Hope. Of 
all the Oleaceae, the Ligustrum and the Olea have the greatest number of 
species. 

The genus Olea, which we are now going to consider more specially, haa 
been perfectly defined and characterized by Linnaeus, who placed it, aa 
we have seen, in his Diandria Monogynia, by the side of all the plants- 
with which the Olive presents real affinities, the Jasmines included. 

Here is the diagnosis which he gives of it:* "Olea: Calye. Perianthium 
monophyllum tubulatum, parvum; ore quadridentato, erecto, deciduum. 
Coroll. monopetala, infundibuli, formis; Tubus cylihdraceous, longitudine- 
calycis; limbus quadripartitus, planus; laciniis semiovatis. Stamin. fila-^ 
menta duo, opposita, subulata, brevia; antherae erectae. PistilL Germen 
subrotundum; stylus simplex, brevissimus, stigma bifidum, crassinuscu- 
lum, laciniis emarginatis. Semin. nux ovato-ohlonga, rugosa." 

[Olea, Calyx-Perianth (floral envelope) monophyllous (one-leaved) tub- 
ular, small; mouth quadridentate (having four teeth on the edge), erect». 
deciduous (falling off); corroUa monopetalous, infundibuliform (funnel- 
shaped; tube cylindrical, of the length of calyx; limb quadripartite- 
(divided to the base into four parts), flat, laciniae (narrow, slender portion 
of the edge), semi-ovate; stamens two filaments, opposite, subulate (awl- 
shaped), short; anthers erect; pistil! germ subrotund (almost round), style 
simple, very short, stigma bifid (two-cleft), thick, laciniae emarginate- 
(notched at the summit) ; drupe (stone fruit) subovate, glabrous (hair- 
less), unilocular; seed an ovate-oblong (oblong, with one end narrower 
than the other) , wrinkled nut.] 

This diagnosis, shorter by half than the one Tournefort had given of the- 
genus Olea, is also much more precise, and in spite of the progress of floral 
morphology, it always applies exactly to this genus. 

Mr. A. De Candollef has divided the genus Olea in two sections, follow- 
ing partly what Endlicher has done. 

The first section, Gymnelaea, has been characterized by Endlicher. To 
the general characters of this genus, it is sufficient to add the mention of 
the absence of corolla and of the hypogynie (insertion below the pistil) of 
the stamens. The section Qymaelaea contains, however, but one species^ 
the Olea apetala Vahl {non alienum — none of the others) . 

The section Eu-elaea corresponds to the Oleaster of Endlicher; the limb 
of the corolla is quadrifid (four-cleft) ; the stamens are inserted at the base 
of the corolla. To this section relate the diagnosis of Linnaeus and the 
descriptions which most authors have since given of the Olives. 

* Genera. Plantarum, Stockholm, 
f Prodrome, 1844. 



THE OLIVE — BOTANICAL STUDY. 



43 



It subdivides naturally, first, in Eu-elaea of terminal inflorescence, for 
which Decaisne proposed to establish a new genus;* and*, second, in £"1*- 
elaea of axillary inflorescence. Among the latter, some have dioecious 
flowers, by abortion {Olea dioica, Roxburgh; Olea americana^ L.); the 
others have hermaphrodite flowers. It is among the last named species 
that the cultivated Olive {Olea europaea) takes its place. 

The Olive of Europe is sufficiently characterized with respect to its con- 
genero by its leaves, oblong or lanceolate (lance shaped), very entire (hot 
divided at the edge), mucronate (tipped abruptly by a short point) at the 
end, glabrous on top, white scaly beneath, with axillary branches, erect at 
the time of flowering, pendent when the fruit is ripe, and by its ellipsoidal 
drupe. 

Linnaeusf already distinguished several varieties of Olive, and first of 
all the Oleasativa type of all the varieties that are cultivated, and the Olea 
sylvestris {Oleaster, D. C), the wild olive of our southern plains. Before 
Mm, MagnolJ had already distinguished twelve species of Olives belong- 
ing to the same specific type. Gouan, nearly a century later, did nothing 
but repeat what Magnol had said of them. 

The Olive is a tree that delights in warm and dry climates; it shuns 
dampness and it fears nothing from the long droughts. Its place is by the 
side of all trees, the persistent foliage of which insures the existence in 
guarding a too active transpiration. 

To summarize, and to immediately formulate a general idea, the Olive 
thrives in the Mediterranean region, conceived in its broadest sense, accord- 
ing to the opinion of Mr. 0. Drude.|| The learned professor from Dresden 
designates this region under the name of boreo-subtropical; embracing a 
wider scope than Grisebach had done, he considers it as intermediary 
between mid-Europe (woody domain of western Europe, according to 
Grisebach) and the tropical forests of Asia and of Africa. He divides it into 
four domains; the first comprises the Azores, the Canaries, and Madeira; 
the second, which receives the name of Atlantico-Mediterranean, embraces 
the whole of the Iberian Peninsula (Spain), all that part of France where 
the evergreen Oak thrives, the whole of Italy, Turkey, and Greece, the 
southern shores of the Black Sea, the coasts of Anatolia, of Syria, and of 
Egypt, and the whole of Algeria, the high plateaux included. The domain 
of the southwest of Asia is bounded north by the Caucasus and the south- 
em shores of the Caspian Sea, by the south slope of the Himalaya; it 
extends to the greater part of the valley of the Indus and to the shores of 
the Persian Gulf. The Sahara and the north of Arabia constitute the 
fourth Mediterranean domain, bounded south by a line which oscillates 
between the fifteenth and twentieth parallels. 

The Atlantico-Mediterranean domain comprises the whole of Mediter- 
ranean Prance. Mr, Drude extends it beyond the limits assigned to it by 
Grisebach, basing himself on this fact, that the evergreen Oak thrives in 
the valley of the Garonne, and as far as La Rochelle. All the southwest 
of France is then included by Mr. Drude in the Mediterranean region. 

We have particularly insisted with Mr. E, Durand§ on the reasons which 
seem to oppose the adoption of the views of Mr. Drude. We think, on the 
contrary, that the Mediterranean region must be considered as bounded 
by the limits of culture of the Olive, and we do not hesitate in setting forth 
here the motives which prompt us to adopt this opinion. 



*Monographia des Ligustrum, 1878. 



t Sp. Plantarum. Vilnna., 3d edit., 1864. 

t Ho " ^' ^ _'_'_ " . " ^ , 

§ Bulletin S'laSoc.^S)tonTde Fr&nQeXXXiil^m6,^\\Z.e6 by 



I Hortus regius. mons peliensis., Mompel., 1697. 
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Peculiar topographical conditions interpose nearly everywhere in the 
south of France — a barrier between the north and the south; towards the 
north and west rains are never lacking in any season of the year. In the 
south, the summer is regularly devoid of rains; in the north and west 
winter alone comes and stops all vegetation for a long time. In the south 
the wintry rest is never complete and of short duration; but to the summer 
months corresponds a cessation of vegetation nearly everywhere longer and 
more complete than the wintry repose. 

Without seeking to formulate the intimate action which such climatic 
differences exercise upon vegetation, and concerning which experimental 
physiology alone can enlighten us, we can, at least, establish this fact that 
three essential conditions give to the Mediterranean region its distinctive 
character. They are, first, the appearance, nearly exclusive of the woody 
species with persistent leaves; second, the predominance of perennial 
shrubs with persistent and often aromatic leaves; third, the considerable 
number of annual plants. 

We have tried to bring into relief this physiognomy so special to our 
southern regions, and to give the notion of the vegetables to which they 
owe it. Just so, however, a few plants peculiar to the seashore may be 
seen wandering from the points directly submitted to marine influences, so 
it is observed that Mediterranean vegetables rise along our mountain slopes 
and mingle in a certain measure with the plants of the woody region. 
There is then a reciprocal penetration of the floras of Central and Mediter- 
ranean Europe. Where shall we find a character which will enable us to 
trace a limit between them ? 

It seems to us that the Olive answers all the conditions one may require 
for the determination of this limit. Insensible, or nearly so, to the chemi- 
cal nature of the soil, the Olive only requires dry lands, the extremes of 
temperature between which it grows are also in perfect harmony with what 
we know of the Mediterranean flora. These various reasons have seemed 
so sound that many authors have given to the region of the Mediterranean 
Sea the name of Olive region. We do not hesitate in believing that this tree 
can, all around our great interior basin, serve to characterize the Atlantico- 
Mediterranean domain. It is at least the result pointed at by the observa- 
tions we have been able to make. 

Now, we know that owing to the important place it fills in the alimenta- 
tion of the south, the Olive is cultivated in France wherever the climate 
allows it; wherever can be expected from it, not a return commercially 
remunerative, but only the products necessary to the daily alimentation; 
it is then possible to trace the limit of culture of the Olive without inter- 
ruptions or gaps. It seems as though the valleys of the Oriental Pyrenees 
and of the Aude were cut by a horizontal plane following a mean altitude 
varying between three hundred and four hundred meters. Below this 
level there is not a vale, not a ravine, where the Olive is not cultivated. 
Above, it exists nowhere. Often stopped by a solid mass of mountains, the 
Olive has penetrated with agriculture in all the valleys, without ever being 
restricted by any other cause than impossibility of culture. One may 
remark the way it goes up the valleys of the Jaur, towards Saint Pons, of 
the Orb, to beyond Lunas, the Herault, the Garden, and notably the 
Ardeche and its tributaries, the Durance and its lateral valleys. It blos- 
soms largely in the hollow which forms the entrance to Castelnaudary, 
^nd in the valley of the Rhone, on the left side of which it stops opposite 
Viviers, while on the right side it extends as far as Rochemaure, eight 
miles further north. In short, we can say that the Olive essentially char- 
acterizes the Mediterranean region, and that it thrives wherever the con- 
ditions peculiar to that region present themselves. 
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If we go further up the mountains, we observe, without difiiculty, that 
the Olive does not reach the same height in the spurs of the Pyrenees as 
in the Maritime Alps, and if we consult the data acquired by a great num- 
ber of observers, we shall easily find out the nature and amplitude of these 
differences. Perhaps, also, shall we be able to ascertain their causes. 

Without going outside our French Mediterranean domain and begin- 
ning west, we know that the mean limit of the culture of the Olive is very 
limited in the Oriental Pyrenees. In Aude the culture of the Olive would 
not exceed forty odd feet. In Herault, and in Bouches-du-Rhone, it 
reaches one hundred and ten feet. It is interesting to note that east of 
the Rhone the superior limit of the culture of the Olive rises considerably. 
There are some very thriving Olives at an altitude of two hundred and 
twenty-two feet on the southern slope of the Luberon and of the Ventoux. 
It reaches two hundred and fifty feet in the neighborhood of Castellane, 
and two hundred and eighty feet on the southern slopes of the Maritime 
Alps. These differences are very important, it must be acknowledged, if 
we consider the whole of the Mediterranean region from west to east; if 
even we confine ourselves to the western basin of the Mediterraenan Sea. 
In Portugal, we find it in the mountains of the Algarve at four hundred 
and fifty-four meters (Bonnet), but it is admitted that the Olive does not 
arrive at its normal dimensions above eighty-two feet in that region. In 
the Sierra Nevada Boissier has noticed it as far up as three hundred and 
ten feet, and even as far up as four hundred and thirty-five feet in favor- 
able situations. 

It reaches two hundred and fifty feet in the Balearic Islands (Mares 
and Vigineix), slightly higher on the Etna (Gemellaro), two hundred and 
thirty-five feet in Cilicia (Unger and Kotschy), two hundred and twenty 
feet in the Island of Cyprus, three hundred and thirty-five feet at Granada, 
and higher still in the province of Algiers. 

These observations, we believe, can be summarized in admitting that 
the altitudinal limit of the Olive reaches its maximum where the climatic 
characters of the Mediterranean Sea reach their maximum. It lowers 
towards the Orient, where the winters become severe; it sinks down much 
more yet on the coast of Portugal, to get up" again on the other side of the 
mountains, which stop the greater part of the aqueous precipitations and 
give to the mountains of the interior of Spain their special climatic char- 
acter. 

The limit in height seems then determined, as well as the limit in lati- 
tude, by the increase of humidity at the same time as by the lowering of 
the wintry temperatures. From that comes, undoubtedly, the astonisMng 
difference presented in this respect by Nice and Florence, Venice and the 
Iliyrian coast, along which the Olive reaches 46 degrees of latitude. This 
may account, also, for the fact that in the west of Europe the Olive hardly 
exceeds 44, while towards the east it reaches 45 degrees. 



Digitized by 



Google 



46 



REPOBT OF STATE BOARD OF HOBTIOULTUBB. 



VI. 

CHEMICAL STUDY OF THE OLIVE. 

This scientific study has directed the attention of chemists of late years. 
Among these, Mr. Louis Paparelli, a scientific chemist of the National 
Academy of France, carried on a very extended investigation, the sum- 
mary of which is here given, consisting of a complete analysis of the soil^ 
of the ashes from the wood and leaves, and the fruit; also an estimation 
of the tannin in the bark, and the relation between the soil and plant. 

The samples which were used in making this study are as follows: 

(a) Soil; 

(6) Olive wood (large and small branches) ; 

(c) Leaves; 

{d) Olives; 

(e) Oil cakes. 

They were submitted to a very careful chemical examination, as will be 
seen later, in the studies hereinafter set forth. 

COMPLETE ANALYSIS OF THE SOIL. 

As long as the soil has been looked upon as a mere support for the plants 
the chemical analysis has been much neglected, so that for a long time the 
physical state of the earth has been considered as the only condition capa- 
ble of producing any effect upon vegetation. To-day, however, the chemi- 
cal composition of the soil in the production of good crops is. very important 
to the grower. 

The simple examination of the physical state of the soil, although of 
paramount importance from an agricultural standpoint, never would suf- 
fice to apprise us of the qualities of the land, with respect to the vegetables 
one may want to grow on it. 

On the other hand, chemical analysis alone cannot successfully solve all 
agricultural problems; but when made under certain conditions, it enlight- 
ens us on many subjects which, without it, would remain wholly unknown. 

Thus, as has been briefly indicated by M. Grandeau, in his lessons at 
the Faculty of Sciences, the analysis of a soil can impart us useful 
information on the following points: 

(a) Relative quantities of the assimilable principles and composition of 
the soil reserve. 

(b) Determination of the nutritive elements wanting in the soil; nature 
of the aliments to introduce. 

(c) Impending causes of sterility in arable lands; absolutely, or as to 
this or that crop. 

So that, to find an average as to the degree of fertility of a soil, it is nec- 
essary to make the three following determinations: 

First — ^Mechanical analysis. 

Second — Physico-chemical analysis. 

Third — Chemical analysis of the fine earth. 

These determinations will surely enable us to guide the husbandman in 
his undertakings. 

The samples of earth here analyzed were taken from difierent points of 
the soil and around the main roots of the plant, in order to obtain an 
average as precise as possible. 
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Before proceeding with any determination, the earth was laid out in the 
open air, and stirred from time to time so as to make it lose the greater 
part of its hygrometrical water (moisture). 

• Three analyses of the earth, the results of which are given below, were 
made according to the excellent methods by M. Grandeau, in his Traite d^ 
analyse des matieres agricoles: 

Mechanical Analysis, 

Fine earth 93.50 

Calcareous (limy) stones 5.30^ 

Siliceous (flinty) stones 1.20' 

lOO.OO 
Physico-chemical Analysis. 

Water 2.000 

Sand-- 72.000 

Limestone.. 12.037 

Clay..- 12.050 

Humus - - 0.140 

Organic debris 1.773^ 

lOO.OOO 

Chemical Analysis. 

Insoluble residue (silica and silicates) 75.2000 

Phosphoric acid -- 0.2752 

Peroxide of iron and alumina , 6.800O 

Lime - - 6.8400 

Magnesia -- 0.080O 

Sal soda- 0.0191 

Potash 0,1544 

Water 2.000O 

Organic matter (azote, 0.1435) 3.0000' 

Sulphuric acid 0.0206 

Carbonic acid 5.540O 

Chlorine 0.0018- 

99.9311 

Casting a glance over the preceding tables, one can form an exact idea 
of the nature of the land. It falls into the group of silico-argilo-calcare- 
ous (flinty-clayey-limy) lands. Were we^ to believe, absolutely, certain 
authors, who have written that olives grow and bear on the most barren 
ground, and consequently that all manuring has to be dispensed with, we 
should consider that soil as too good for olive culture. 

Before advancing such ideas, however, one should remember that, as a 
matter of fact, the seaside pine alone can vegetate in an almost sterile sandy 
and we must affirm that a completely barren soil will never suffice for the- 
life of any plant, even the least exacting. 

I will repeat, in this connection, the words of a person very competent 
in this matter, namely, Professor G. Caruso, of the University of Pisa. " Tho 
olive," he saj'^s, *' likes a permeable and moderately damp soil; permeable, 
so that it may spread and grow deeper roots; rather damp, so that it may 
last and withstand aridity and dryness." 

As to that, all lands suit it, except those exceedingly dry, or compact^ 
or too humid. 

It is not true, then, that the olive thrives in all lands, and that it pre- 
fers those of inferior quality, as a few agriculturists have said. 

On the contrary, we may be sure that it is not at all advantageous for 
the farmer to reserve the most sterile lands for his olives; the quantity of 
fruit reaped will always be extremely small, and the oil extracted there- 
from could not be but very inferior in quality to that obtained from olives 
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Thus we recognize the soil analyzed as one nearly propitious to olive 
culture, but it could be considerably improved, and, therefore, better suited 
to that culture, were it plentifully manured with fertilizers rich chiefly in 
potash, it being acknowledged since a long time that this tree is a great 
feeder on potash, which, in fact, is found in great quantities in the forma- 
tion of its wood, leaves, and fruii 

We shall return later on to the rational manuring of the olive. 

ANALYSIS OF THE ASHES OF THE WOOD, THE LEAVES, AND THE FRUITS OP 

THE OLIVE. 

The wood, the leaves, and the fruits were incinerated separately, and 
under a determined weight, in a gas muffle, they having been first desic- 
cated in a hot-air bath. Very white ashes were had. 

For the analysis of the ashes, the method of Schloesing is followed, 
which is preferable to any other method yet offered for the measurement 
of the constituting principles of vegetable ashes. 

A determined weight of ashes was attacked by nitric acid in a platinum 
capsule, and evaporated until dry in a sand bath, to render the silica 
insoluble. 

No more acid vapors being emitted, this was taken up and digested 
(softened) with some nitrate of ammonia and heated anew, care being 
taken not to vaporize all the nitrate. 

We then added a small quantity of nitric acid to dissolve all the iron, 
poured off gently on a filter, and washed. 

The silica and the sand remaining onihe filter were calcined and weighed. 
This was thrown into boiling carbonate of soda, which dissolved the silica 
and left the sand intact, and then filtered, washed, calcined, and weighed, 
the amount of silica being calculated by difference. 

The iron was measured in the state of phosphate. A given volume of 
the azotic liquor was saturated with ammonia, heated, and augmented by 
acetate of ammonia. The precipitate of phosphate of iron was filtered, 
washed with hot acetic water, calcined, and weighed. In this manner 
were obtained all the iron and part of the phosphoric acid. As it was 
desired to measure the latter body at the same time, the remainder of the 
phosphoric acid was immediately precipitated in the filtered liquor, with 
the aid of acetate of iron. 

The two precipitates were mixed together and dissolved in hydrochloric 
acid; the iron was separated, and the phosphoric acid directly measured 
through the means of molybdate of ammonia. 

The sulphuric acid was measured in the state of sulphate of baryta. 

The carbonic acid was determined directly by weighing, with one of the 
many apparatus devised for this measurement. 

The lime^ precipitated by oxalate of ammonia, was weighed in the state 
of oxide. 

The potash was measured in the state of chloro-platinate, and the soda 
estimated by difibrence. 

The chlorine was determined by a standard solution of nitrate of silver. 

In the weight of the magnesia is included that of the sesquioxide of man- 
gan-ese, this body being in too small a quantity to be separated. 

Before presenting the results of the analysis of the ashes, we will show in 
the following tables the proportions of water and dry substance of the differ- 
ent samples, and afterwards the rate of ashes, per cent of original matter, 
and per cent of dry substance: 
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Wood. 


Leaves. 






Large BrancUee. 


Small Brancbes. 




Determinations made- 
Water 


14.50 

85.50 


18.75 
81.25 


42.40 
57.60 


52.60 


Drv substance .-_---.. 


47.40 






Totals 


100.00 


100.00 


100,00 


100.00 







Rate of Ashes. 





Wood. 


Leaves. 






Large Blanches. 


Small Branches. 


Fruits, 


Per cent of original matter.. 
Per cent of dry substance. .. 


0.9405 
1.1000 


0.9625 
1.1400 


2.5056 
4.3500 


1.4220 

3.0000 



The ashes thus obtained were analyzed and gave the following results: 



Composition of the Ashes ^ 


yfth^ Wood, the Leaves, arid the Fruits of the Olive, 
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Wood: 

Large branches - 
SmaUb^ancheS- 

Leaves 


3.300 
2.000 
3.525 
1.600 


7.791 
9.100 
1.870 
8.493 


19.165 

20.492 
30.260 
60.744 


2.250 
4.778 
1.614 
2.225 


57,574 
50.412 
46.155 
16.282 


3.652 
6.760 
4.424 
3,770 


3.275 
3.284 
1.414 
0.096 


11.684 

12.437 

10.470 

8.334 


2.119 
1.160 

4.754 
1.104 


0.281 
0.677 
0.649 
5.670 


traces 

traces 

0.260 


Fruits 


1.581 























As a complement to the analysis, the azote was measured in the wood 
and leaves, and, subsequently, the estimation of the azotized matters of the 
fruits was made at the time of the immediate analysis of the latter. 

For the wood and leaves the rate of azote has thus been portioned out: 



Wnnr^i Large branches 
^^^^t Small branches 
Leaves 



Per Cent 

of Original 

Matter. 



0.8813 
0.8973 
0.9117 



Per Cent 
of Dry Sub- 
stance, 



1.0308 
1.1044 
1.5829 



. From this data may be clearly seen that the olive is a tree very rich in 
potash, and not less so in lime and in phosphoric acid. These figures may 
vary within a certam limit, owing to the variety of olive operated upon, to 
the nature of the soil in which it has grown, and to other special conditions 
of culture and climate. 

It is indispensable beyond doubt, however, that these predominating 
elements be found in great quantity in the manure, if one wants to increase r 
the fruitfulness of the olive, or maintain itif al^:eadY gooci r^l^O I C^ 
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MEASUREMENT OF THE TANNIN IN THE OLIVE BARK. 



Although the measurement of the tannin in the olive bark may not per- 
haps have any practical application, the determination was made in order 
to find out what the rate would be, as compared with that of other trees, 
and especially that of the oak, the bark of which is much used in the tannery. 

To this end, we pounded the bark of an olive branch of about 3.9 inches 
in diameter, and took ,42+. 02 desiccated matter. This was exhausted in a 
boiling waterbath until cessation of reaction by perchloride of iron, and 
diluted. 

In this the tannin was measured by the method of Lowenthal-Neubauer, 
and the result was: 

Tannin and other oxidizable matters _ 3.44 

Pure tannin after separation through hide powder. 0.97 

In an oak branch of about 3^ inches in diameter, the bark of which is 
used in tanning, 3 per cent of tannin was found; so that one may infer that 
in the olive bark there was about one third as much tannin as the oak bark 
contained. 

IMMEDIATE ANALYSIS OP OLIVES. 

The immediate analysis of olives has been the object of many studies 
which have caused endless discussions, especially in regard to the quantity 
of fatty substances (oil) contained in the various constituting parts of the 
olive drupe. 

The results which we have obtained have convinced us once more that 
they are very variable, owing to the many conditions which provoke this 
variability. 

We began by separating the different parts of the drupe: the pulp (epi- 
carp, sUn^ and sarcocarp, flesh), the wood of the pit (endocarp), and the 
kernel. 

While making this operation, account was kept of their weight in the 
total formation of the drupe, and afterwards was determined the quantity 
of water contained in the whole drupe and in each of its constituting parts. 

Seven ounces of olives contained 1.402 of stones (endocarp and kernel) 
and 5.602 of pulp, which makes 19.5 per cent of stones and 80.5 per cent 
of pulp; 8.8 ounces of olives put into the hot air bath till cessation of loss 
in weight gave 4.202 of dry substance, and lost 4.602 of water, which makes 
52.6 per cent of water and 47.4 per cent of dry substance. 

In the same manner 3.502 of pulp left 1.402 of dry substance, and lost 
2.1 ounces of water; 1.4 ounces of stones (endocarp) lost .28 ounce of 
water, and left 1 ounce of dry substance, which makes 23 per cent of water 
and 77 per cent of dry substance; .7 ounce of kernels lost .17 ounce of 
water, and left .53 ounce of dry substance; hence, 27 per cent of water and 
73 per cent of dry substance.*^ 

We will now present these figures in table form to better show the results: 





Whole Drupe. 


Pulp. 


Endocarp. 


Kerne). 


Water 


52.60 
47.40 


58.00 
42.00 


23.00 

77.00 


2700 


Dry substance . 


73 00 








100.00 


100.00 


100.00 


100.00 
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The diiFerence between the total water of the drupe and that contained 
in its three composing parts, is due to the fact that when the water is deter- 
mined in the whole drupe, the water of the endocarp and of the kernel, 
being unable to evaporate, remains imprisoned in the drupe itself. 

PULP ANALYSIS. 

Twenty grams of pulp desiccated at 212 degrees Fahrenheit, were ex« 
hausted by sulphide of carbon in the Schloesing apparatus, and gave .44 
ounce of fatty substance^ and .24 ounce of residue; hence, 66 per cent of 
oil calculated for the dry substance, and 27.62 per cent reckoned for the 
original matter. 

In .03 ounce of residue obtained after extraction of the oil, the azote was 
measured by the method of sodic lime. The measurement gave 0.43 per 
cent of azote of dry substance, and 0.18 per cent of original matter. Mul- 
tiplying these figures by the factor 6.25 we had: 

Azotized matter, per cent of dry substance - 2.668 

Azotized matter, per cent of original matter -• 1.120 

In .07 ounce of residue after extraction of the fatty substance, we made 
the measurement of the cellulose (woody or coarse cellulose) according to 
the method of Weende. 

We obtained 0.317 of cellulose in the .07 ounce; which makes 2.263 of 
cellulose per cent of original matter, and 5.389 per cent of dry substance. 

Under the name of organic matter was included that outside the water 
and the fatty matter, already measured separately. 

7.05 ounces of pulp incinerated left .1 ounce of ashes; that is to say 1.7 
per cent of original mattter, and 4,047 per cent of dry substance. 

Here is a complete synopsis of the pulp analysis: 



Bodies Mbasukbd. 


Per Cent of Original 
Matter. 


Per Cent of Dry 
Sabetance. 


Water . . - - 


-58.000 

27.620 

12,680 
1.700 


1.120 

2.263 




Patty substance 




66.000 


Azotized matter 




2.668 


Orsranic matter 




29.953 


Cellulose - - 


5.389 


Ashes ^ - 


4.047 










100.000 


100.000 



ANALYSIS OF THE ENDOCARP. 

The stones separated from the pulp were washed several times, even in 
warm water, and rubbed with bibulous papjer; then they were washed again 
in weak alkaline water, and lastly in distilled water, to take off all trace 
of oil coming from the pulp. 

This being done, they were broken and separated from the kernel and 
finally pulverized. 

.35 of an ounce of the powder was taken and exhausted with sulphide 
of carbon, in the way indicated for the pulp. 

At the end of several days distillation .017 ounce of oil was obtained. 
That oil was of a yellowish, nearly rusty-red color, and very thick. 

The rate per cent is 4.55 for the dry substance and 3.503 for the original 
matter. 
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The other measurements were made in the same manner as for the pulp. 
Thus we measured the azote in 5 grams of well pulverized matter, and 
had .22082 grams per cent of azote, corresponding to 1.380 of azotized mat- 
ter, per cent of dry substance, and to 1.062 per cent of original matter. 

For the measurement of the cellulose we took .07 ounce, which gave .01 
ounce, or else 44.750 of cellulose, per cent of dry substance, and 34.457 per 
cent of original matter. 

Seven tenths ounce of incinerated stones (the wood) gave .03 ounce of 
ashes; hence, 0,53 per cent of original matter and 0.689 per cent of dry 
substance. 

The following table will give a better idea of the results of this analysis: 



Bodies Measured. 



Water...- 

Fatty substance 
Azotized matter. 
Organic matter , 

Cellulose 

Ashes 



Per Cent of Original 
Matter. 



23,000 
3.603 

72.967 

0.530 



1.062 
34.457 



100.000 



Per Cent of Dry 
Substance. 



4.550 

94.761 
0.689 



1.380 
44.750 



100.000 



ANALYSIS OF THE KERNEL. 

The measurements were made by the same method as for the two pre- 
ceding analyses. 

From .07 ounce of matter* were obtained .016 ounce of fatty substance, 
that is to say, 21,6 of oil, per cent of original matter, and 29.589 per cent of 
dry substance. 

.035 ounce of matter contained 0,03 of azote, corresponding to 19,03 of 
azotized substances, per cent of dry matter, and 13.89 per cent of origi- 
nal matter. 

.035 ounce of matter contained .008 ounce of cellulose, or else 22 of 
cellulose, per cent of dry substance, and 16,06 per cent of original matter. 

.176 ounce of fresh incinerated kernels left .0035 ounce of ashes, that 
is to say, 1.20 per cent, corresponding to 1.643 per cent of dry substance. 

The oil from the kernel had a very pronounced smell of cinnamon. It 
has not been possible to make more precise studies in this relation ; one 
should have had a greater quantity of matter at his disposal to be able to 
study this new substance. It is very singular, however, that Mr. Mingioli 
has found the same substance in the endocarp (inner coat or layer) of the 
olive drupe, rather than in the kernel. We hope that further studies will 
enlighten us in this respect. 

We give, in the following table, the results of this analysis, and in an- 
other a general synopsis of the immediate analysis of the whole drupe: 



Bodies Measubep. 



Water _ 

Fatty substance. 
Azotized matter 
Organic matter . 

Cellulose _. 

Ashes 



Percentage of Orig- 
inal Matter. 



27.000 
21.600 

50.200 

1.200 



13.891 
16.060 



100.000 



Percentage of Dry- 
Substance. 



29.689 

68.768 

1.643 



19.030 
22.000 



100.000 



* It must be borne in mind that we operated on matter desiccated at 100 degrees. 
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Ptjlp. 


Ehdooabp. 


Keehel- 


Bodies Measured. 


Per Cent of 
Original 
Matter. 


Per Cent of 

Dry 
Substance. 


Per Cent of 
Original 
Matter, 


Per Cent of 

Dry 
Substance. 


Per Cent of 
Original 
Matter. 


Per Cent of 

Dry 
Substance. 


\Pater 


58.000 

27.620 

12.680 

1.700 




23.000 
3.503 

72.967 
0.530 


4'550" 

94.761 

0.689 


27.000 

21.600 

50.200 

1.200 




Fatty substance 

Organic matter 

Asnes 


66.000 

29.953 

4.047 


29.589 

68.768 

1.643 








100.000 


100.000 


100.000 


100.000 


100.000 


100.000 


Azotized matter 

cellulose .............. 


1.120 

2.263 


2.668 
5.389 


1.062 
34.457 


1.380 
44.750 


13.891 
16.060 


19.030 
22.000 







RELATIONS BETWEEN SOIL AND PLANT. 

Modes of Absorption of the Mineral Principles of the Soil by the Roots 

of Plants, 

The main factor of agriculture is manuring. On it depends the intensity 
of the development and the weight of the crop which plants furnish. 
Plants are constituted of thirteen to fourteen mineral substances, most of 
four or five, and only three in the greater number of cases need be looked 
after by the husbandman, to increase and maintain the fertility of his 
lands. 

To form their tissues, and go through all the phases of their existence, 
plants need four oxides (potash, lime, magnesia, and oxide of iron), one 
neutral body (water), and four acids (carbonic, sulphuric, phosphoric, and 
nitric), for the absence of a single one of these bodies or their elements 
would render vegetation impossible. 

On the other hand, these nine bodies suffice for the development of the 
plant. The vegetable tissues contain still other bodies which are not indis- 
pensable to vegetation, namely: chlorine, manganese, soda, and silica. 

As stated above, three only suffice for cultivation in ordinary cases; they . 
are: azote, potash, and phosphoric acid, principles which must be plenti- 
fully restored to the soil, as they are taken off almost completely by the 
crops. 

We have seen, in the analysis of the olive, what enormous quantities of 
potash are found in the tissues of the wood, leaves, and fruits of this tree; 
quite as large quantities of azote and phosphoric acid contribute to its 
reconstitution; hence, follows that these principles must be restored to the 
soil in quantities large enough to maintain the stability of the earth's fecun- 
dity, and increase its yield. As to the other bodies, such as the magnesia 
and lime, the restitution is not absolutely necessary, provided one be sure 
that these bodies exist in the soil in sufficient quantity, by finding them in 
abundance, especially the lime, in the wood and leaves of the olive. The 
restitution also of the carbon, iron, silica, chlorine, sulphur, is not neces- 
sary; the air contains enough carbonic acid and the soil is sufficiently sup- 
plied with the four last named bodies. 

Although we have said to manure abundantly in consideration of the 
^*rge quantities of the three essential elements constituting the plant, too 
jauch dressing must not be given to the soil, however, as only part of the 
fertilizing principles are utilized by the plants . .^. ,, 
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We will now briefly outline how these principles are assimilated by the 
plants; that is to say, how their absorption takes place. 

After the admirable discoveries of Huxtable, Thomson, and Way about 
the absorbing power of the soil, and those of the dialytic phenomena by 
Graham, the until then accepted ideas on the mode of nutrition of plants 
had to fall down completely. It had been believed for a long time, and, 
unfortunately, a few people believe it yet to-day, that plants cannot feed 
unless the roots find in the soil materials in solution which can be absorbed 
by the rootlets. 

It was then supposed that the plant meets in the soil quantities of water 
sufficient to dissolve the materials necessary to its alimentation. Thus the 
rootlets would have absorbed these principles by a process quite analogous 
to that produced by the elevation of the liquid in the capillary tubes. This 
theory is utterly false, and therefore has no reason to exist any longer. 

The absorbing power of the soil suffices to prove it. M. Schloesing, in 
France, has demonstrated, through very precise and most important ex- 
periments, that the liquid moistening the soil contains traces only of 
nutritive principles, and that it would not be possible to explain in this 
way the development of the plant. 

It was asked then how the nutrition of plants is effected, if the liquid 
contained in the soil does not possess enough fertilizing principles. 

This is exactly what the discoveries of Graham, Zoeller, and others have 
demonstrated. The internal liquid of the plant roots being acid, is cap- 
able, owing to this acidity, of dissolving certain substances, especially the 
phosphates which come in contact with the outer covering of the root. 

It is through dialysis that the nutritive salts of the soil penetrate into 
plants; there is then no intervention on the part of the liquid moistening 
the soil. From that may be judged of what importance, with respect to 
nourishment, is the dissemination of the manure, to multiply the points of 
contact between the roots and the nutritive material. 

The more thoroughly the manure is mixed with the earth, the more will 
the plant feed, and consequently the heavier will be the crop. 

WHAT AN OLIVE CAN PRODUCE IN WOOD, LEAVES, AND FRUIT, YEARLY. 

From several observations made in different parts of Italy where the 
olive is cultivated, it results that a large, robust olive, well cared for in a 
soil suited to its development, jdelds from one hundred and thirty to one 
hundred and forty pounds of wood and leaves in a dry state, and every 
year from fifteen to twenty-five pounds, and sometimes much more, of fresh 
fruits. 

From that can be calculated, with the aid of our analyses, the quantity 
of materials yearly taken off by this plant from the land which feeds it. 

The following table indicates the different rates: 
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1 


Wood— kil 

Leaves— Ml 

Fruits— kU 


0.1110 
0.2633 
0.0864 


0.5338 
0.3166 

0.0584 


0.0675 
0,0911 
0.0118 


0.3023 
0.4016 
0.0232 


0,0196 
0.0141 
0.0032 


0.0291 
0.0385 
0.0054 


0.0183 
0.0124 
0.00014 


0.0092 
0.0414 

0.00015 


0.0027 
0.0037 
0.8062 


"b'oosi 

0.0023 



THE OLIVE — CHEMICAL STUDY. 



55 



These calculations are based upon an average of one hundred and fifty- 
four pounds as the yearly production in wood and leaves, considering the 
wood as weighing one hundred and ten pounds and the leaves forty-four 
pounds. 

The average of twenty-two pounds of fresh olives represents 4.74 of dry 
olives. 

With the aid of these figures one can calculate the quantity of fertilizing 
principles absorbed every year by the trees cultivated in about two and 
-one half acres of land; but, as the number of trees to the acre varies 
from one country to the other, we have abstained from making these calcu- 
lations, as it would be impossible to obtain accurate figures. 

ANALYSIS OF THE OIL CAKES. 

Our studies were made upon oil cakes coming out of an iron press, and 
resulting from the pressure of whole olives. 

The analytic methods followed were the same as for the immediate 
analysis of the olives and the analysis of the vegetable ashes. 

Here are the results obtained: 

Composition of the Ashes. 

-Silicic acid _ 26.190 

Potash 28.942 

■Soda 5.279 

Lime _ ^ 22.953 

Magnesia. „ _ _ 1.121 

•Oxide of iron , 4.406 

Phosphoric acid 9.447 

-Sulphuric acid-.: ___ 1.594 

Chlorine o,068 

100.000 
Trmnediate Analysis. 





Percentage of 
Original Matter. 


Percentage of 
Dry Substance. 


Water 


12.000 
9.717 
11.457 
27.678 
37.048 
2.100 




Azotized matter 


11.043 

13.020 
31 451 


5'atty substance _..: . 


Non-azotized matter _ 


■Cellulose.. 


42."l00 
2.386 


Ashes 




Total 


100.000 


100.000 





From these results may be seen how the oil cakes are valuable beyond 
-all doubt. The composition of their ashes and their richness in immediate 
principles render them an excellent dressing and a no less valuable feed 
for live stock. 

STUDIES COMPARKD WITH THE RESEARCHES OF OTHER AUTHORS AND CON- 
CLUSIONS. 

We shall gather in several tables the results obtained by various authors, 
"Care being taken to interpose the observations which will be deemed neces- 
sary. 
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Comparative Table of the Analysis of the Ashes from the various parts of the Olive.* 



Bodies Heasubeb. 


Mtjller. 


Bechi. 


Atjdoynatjd. 


Wood. 


Leaves. 


Fruits. 


Wood. 


Leaves. 


Fruits. 


Wood. 


Leaves. 


Fruits.. 


Potash 


• 21.23 


26.27 


60.07 


20.940 
2,900 
6.240 

38.720 
2.110 

11.590 
2.110 

14.230 
0.560 


10.990 
1.520 
5.020 

52.820 
2.500 

13.650 
0.760 

11.370 
0.190 


72.482 
6.825 
0.278 
8.643 
0.704 
7.624 
1.155 
0.685 
1.575 


14.100 


14.950 


20.000- 


Soda 




Magnesia 

Lime 


231 
63.02 

0.74 
5.42 
3.09 

3.82 
0.48 


5.18 
56.18 
0.57 
3.74 
3.01 
3.75 
1.31 


"4.38 
15.72 
1.19 
8.35 
1.19 
5.58 
4.55 








35.250 


29.100 




Oxide of iron 




Phosphoric acid. 
Sulphurlcacid-.- 
Silicic acid -. 


4.100 


5.900 


7.223: 








Chlorine 


















:s Measxjs 


ED. 




SCHAEDLER. 


PAPARELLI. 




Wood. 


Leaves. 


Fruits, 


Wood. 


Leaves. 


Fruits. 


Potash - --. 






64.592 
7.000 
0.300 
8.293 
0.855 

10.805 
2,295 
1.200 
2,519 


19,828 
3.514 
5.206 

53.993 
3.279 

12.060 

1.639 

0.479 

traces. 


30.260 
1.614 
4.424 

46.155. 
1.414 

10.470 
4.764 
0.649 
0.260 


60.774 


Soda - 






2.225 


Magnesia . .- ,__..>___-_____- 






3.770* 


Lime - 






16.282 


Oxide of iron 






0.096 


Phosphoric acid 






8.334 


Sulphuric acid 






1,104 


Silicic acid 






5.670' 


Chlorine ^^-- 






1,581 











Let us add to the analysis of the preceding table, another analysis by 
MM, Malaguti and Durocher: 



INGEEDIENTS. 



Potash ..- -, 

Soda 

Magnesia „. 

Lime • ,.-- 

Phosphoric acid 

Sulphuric acid 

Silicic acid - 

Oxide of iron and manganese. 

Chloride of sodium 

Chloride of potassium 



Totals. 



Wood. Leaves. Fruits. 



25.54 



7.23 
20.12 
10.15 

3.43 
13.75 

4.43 
12.16 

1.26 



98.07 



26.67 



7.31 

21.93 
7.98 
1,64 

20.88 
6.11 
5.39 
2.37 



100.28 



7.13: 
20.51 
10.25 
22.91 
10.5& 

4.60 
12.41 

2.59- 

7.92- 



98.85- 



This analysis was made at the same epoch as that by Miiller (from 1840 
to 1850) and, as may be seen, it is not the most exact. 

We do not know how the authors have operated, nor what kind of sam- 
ples they have used, but the rate of 20.51 per cent of soda in the olives is 
not admissible, for marine plants alone contain such a large quantity of 
soda. 

On the other hand, we suppose that the other authors have, like ourselfr 
measured the soda by difference, as is generally done, there being no rigor- 
ous method yet to measure in a short time the soda in vegetable ashes. 

*To better compare the results, the figures given by the other authors have been com- 
puted with 100 as a base. 
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"This method by difference is somewhat inaccurate, since the quantity of 
soda obtained is not formed wholly of this body, but also partly out of 
other bodies. Thus we are led to think that in the quantity of soda found 
by MM. Durocher and Malaguti, part is potash, seeing that they have 
found but 7.18 per cent of the latter body in the ashes of the olives, 
whereas these contain the greatest part of the potash. 

It may be seen, too, that the same authors have found 12.16 per cent of 
Moride of sodium (common salt) in the wood, 5.39 in the leaves, and 7.^2 
in the fruits, which corresponds to 6.4448 of soda in the wood, to 2.8567 in 
the leaves, and to 4.1976 in the fruits. Thus, while for the wood and 
leaves the quantity of soda varies within the same limits as the measures 
obtained by the others, it would seem to increase notably in the fruits, so 
much so as to reach a total of 24.7076 per cent. 

Not a single analysis made after that of Messrs. Malaguti and Durocher 
has given similar or approximate results; in fact, taking the average of the 
figures furnished by the other authors, we find 5.37 per cent of soda in the 
olives. 

The proportions of the other bodies cannot be compared either, for 
^although they may vary when operating upon different varieties of olive, 
and under divers conditions of climate, soil, and culture, they are too far 
from our results and those obtained by the others; and, therefore, the 
analysis does not show any importance for our purpose. 

The analysis made by Dr. Miiller is not satisfactory from an agricultural 
standpoint; it lacks data from which to draw practical applications, such 
^s the cultivation and composition of the soil, and also the variety of the 
olive and its special conditions of cultivation. He has not measured the 
«oda; however, his results are somewhat nearer to ours. 

The learned Professor Bechi, Director of the Agronomical Station of 
Florence, has given us the most complete analysis of the olive. He not 
•only measured the composition of the ashes of the different parts of the 
olive, but also made one of the most careful elementary organic analysis. 
We must say in this connection, that the measurement of the azote has a 
.great importance with respect to manuring. 

He found 1.650 per cent of azote in the wood, 2.110 in the leaves, 1.180 
in the pulp, 1.570 in the stones (endocarps) , 2.980 in the kernels. We had, 
on the other hand, 1.676 per cent in the wood, 1.568 in the leaves, 0.427 in 
the pulp, 0.221 in the stones, 3.045 in the kernels. 

As may be seen, our results do not tally exactly with those of the learned 
-chemist, but this is due chiefly to the very small quantity of azote found 
in our soil and to the defective manuring given to the olives in Matium: 

It also appears clearly that the greatest quantity of azote is met with in 
the kernel, that which the pulp and endocarp can give being very feeble. 

As to the quantity of potash, which M. Bechi sets down at 10.990 per 
■cent in the leaves, and which we find to be 30.260 per cent, it must be con- 
sidered that he used, in his analysis, old leaves, which always contain less 
potash, while the young ones hold always large quantities of it. Hence 
such a great difference, we having used young leaves. 

For the lime the contrary takes place; in fact, while M, Bechi finds 52.820 
per cent of that body in his old leaves, we find but 46.155 per cent in the 
^oung. 

As to the phosphoric acid the differences are not very notable, and they 
^i"© due always to the nature of the soil, to the manure, and also to the 
^anety of olive operated upon, and also, to a great extent, to the time at 
^A^ch the samples have been gathered. 
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Having noticed the differences existing between the quantities of azote^ 
phosphoric acid, potash, and lime, we think it useless to compare the rate& 
of the other bodies measured, because as has been previously said, the four 
above cited bodies form the basis of vegetable nutrition, and must never be^ 
wanting in the soil, and especially the azote must be restored to the ground, 
leaving out of consideration that the leaves may draw the greater part of 
their supply from the atmosphere. The other bodies, such as the magne- 
sia, oxide of iron, sulphuric acid, etc., exist always in sufficient quantity 
in the soil, and the air contains enough carbonic acid to nourish the plant. 

M. Audoynaud, the learned professor of the School of Agriculture of 
Montpellier, has confined himself to the measurement of the potash, the 
phosphoric acid, and the lime in the ashes from the wood and leaves, and 
to the measurement of the two first bodies in those from the fruits. la 
reality, for researches simply made for agricultural purposes, these measure- 
ments are the most important, as they concern vegetable nutrition more- 
directly; however, we must also consider that the measurement of the 
azote should not be neglected. On the other hand, M. Audoynaud has 
measured the carbonic acid^ the results of which we have not deemed nec- 
essary to compare with ours, as the quantity of that acid varies more or 
less according to the process followed in the incineration of the plants. 
Furthermore, the measurement of this body explains very little, since it 
need not be restored to the soil, the air furnishing it in abundance. 

The results obtained by M. Audoynaud differ sensibly from ours, and 
they cannot be compared, as he operates upon divers varieties of olives^ 
cultivated and even wild, grown on calcareous or siliceous lands. From 
his studies may be gathered that the lime predominates in the leaves and 
wood, while there are but few traces of it in the fruits. It must be noted 
also that these olives, although coming from a calcareous land, do not con- 
tain a large quantity of lime, while our olive, cultivated in a silico-argilo- 
calcareous soil, has a pretty large quantity of lime. 

Dr. Schaedler bestowed his attention to the analysis of the ashes from 
the olives (fruit), as also to the immediate analysis of the latter, the com- 
parison of which will be made further on. 

In regard to the results obtained for the elements of the olive ashes, we- 
must say that they are near ours as to the potash and the phosphoric acid, 
but they differ sensibly as to the other bodies. In fact, he finds but half 
the lime we obtained from the fruits, while afterwards he meets with a 
quantity of soda much greater than ours. 

From the above is inferred that the quantity of lime contained in olives^ 
is greater than is generally believed, while magnesia exists in them in 
small quantity, and it would seem that it stops in the leaves, where it is> 
mostly found. 

Potash^ on the other hand, is much diffused in the olives, which it sen- 
sibly decreases in the wood and leaves, which are rich in lime. 

The phosphoric acid, on the contrary, according to us, gradually dimin- 
ishes from the wood to the fruits. 

The young branches compared with the old contain less lime, though 
having a larger quantity of all the other bodies. 

Silica is very plentiful in the fruits and scarce in the wood and leaves- 

We present in the following table the comparison of the immediate 
analysis of the olives, made by the different authors: 
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Determinations Made. 


Parts of the Drupe. 


Stanchowich. 


Sieuve. 


Ridolfi. 


Bates per 100 of the parts which con- 
it.itute the drupe 


fapulp 




74.604 

21.356 

6.728 




<^Stone 








( Kernel 
















f Whole drupe. 
JPulp- - 


51.25 




51.00 








Water 


1 Stone.- 










LKernel 








- 












(Pulp 


C9.39 
0.62 


26.676 

7.584 
3.668 


10.00 


Fatty substance , 


< Stone 

(Kernel 


I *1.00 






(Mp -- 

< Stone 

iKernel 


14.38 

20.00 

0.16 




16.00 


Organic matter 




22.00 
















rPulp 








Ashes .- 


< Stone 










( Kernel - 


















Dbtbeminations Made. 


Parts of the Drupe. 


Schaedler. 


Mingioli. 


Paparelli. 


Rates per 100 of the parts which con- 
stitute the drupe 


f^Pulp 

S^Stone 

(Kernel 


71.429 

23.225 

5.356 


?75.3407 

18.9456 

3.7041 


80.500 
} 19.500 




Water . ... 


f Whole drupe. 
1 Pulp... 


34.62 
24.22 

4.20 
6.20 


49.94 
48.45 
19.69 
29.40 


52.60 
58.00 


1 Stone 

[Kernel - 






23.00 
27,00 




( Pulp 


f 56.40 

5.75 

12.26 


1^30.4282 

1.2135 

26.5790 


27.620 


Fatty substance 


< Stone 

(Kernel .- 


3.503 




2i.ao 




rPulp 


16.70 
85.89 
12.26 


121.8770 
79.0247 
42.0310 


12.680 


Organic matter . 


< Stone 

(Kernel 


72.967 




50.200 




CPulp 


2.68 
4.16 
2.16 




1.700 


Ashes , 


< Stone - 

(Kernel 




0.530 






1.200 









*The sarcocarp and epicarp together. 

^The wood of the pit (endocarp). 

" Stanch owich, Sieuve, Ridolfi, Schaedler, like us, have operated upon the whole pulp 
(sarcocarp and epicarp together). 

*The author doubts the existence of oil in the endocarp. 

J We believe this rate comprises the oil of the endocarp and kernel together. 

*The author does not say whether this rate refers to tne dried substance or to the origi- 
^ial matter. 
.6 In comparing the results of M. Mingioli, we took the average of the figures which he 
S^ves in his study on the immediate analysis of olives. 

f The author has measured separately the fatty substance in the epicarp and sarcocarp. 

* These rates correspond to the organic and mineral matters together. 
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Although many determinations have been made in the immediate analy- 
sis of olives, we shall compare only those which concern chiefly the culture 
and fabrication of oil. 

To this end we shall consider at first the weight of the different parts 
constituting the fruit as related to its total formation. 

M. Sieuve was the first to make this determination; his results show a 
certain relation with those obtained by MM. Shaedler and Mingioli, and 
by ourselves. The variations found therein are due to other circumstances, 
as stated elsewhere. 

While comparing the results obtained by the divers authors in the quan- 
tity of fatty substance, we find that M. Mingioli alone has measured it in 
the epicarp (skin) of the olive. As we only measured the fatty substance 
in the epicarp and sarcocarp (flesh) together, we could not make any 
appreciation of this measurement. It is with much pleasure, however, 
that we acknowledge this measurement as being very precious in scientific 
researches, with respect to the place of the fatty substances in the olive 
drupe. 

As to the quantity of total fatty substance in the pnlp, we find great dif- 
ferences; in fact it may be seen by the preceding table that MM. Ridolfi 
and Stanchowich, through mechanical means alone, and the weakest pos- 
sible, have found a much smaller quantity of oil than is generally obtained 
in the factory. 

M. Boussingault, in his book " Economie rurale/^ writes that olives yield 
from 9 to 11 per cent; but M. Albin Marcy, on the contrary, gets from them 
25 per cent. M. Sieuve, although he has used only mechanical means for 
the extraction, has obtained 20.676 per cent, a quantity which, like M. 
Marcy 's, is nearer the true value. 

The quantity met with by M. Shaedler seems to us too large, and we 
therefore believe that he gave it with reference to the dry substance. 

The rates obtained by M, Mingioli and by us are higher than those 
found by the others, because the extraction of the oily matter was made by 
solvents. 

These results obtained through analysis prove us that in the oil industry, 
as it is actually carried on, there are losses of oil, which remains in great 
part in the oil cakes and can be extracted only by means of solvents. 

The fatty substance contained in the endocarp has brought forth many 
contradictory discussions among authors. A few have denied its existence 
in the endocarp; others have said that there was very little, and others 
lastly have announced enormous quantities. These facts have been cleared 
up by our researches and those of MM. Schaedler and Mingioli. 

M. Stanchowich doubts the existence of any oil in the endocarp; Rozier 
(abbe), Amoureux, Bernard, and Gandolfi deny it at first, then, after 
repeating their experiments, admit its existence. On the contrary, M. 
Sieuve, who first said he had found 50 per cent, believes he should deny it 
after other essays, but finally he again admits its existence in the propor- 
tion of 7.584 per cent. Mr. Pellegrini positively denies the existence of oil 
in the endocarp. 

The oil of the kernel is met with in small quantity by Stanchowich, 
Sieuve, and Ridolfi; M. Schaedler makes it reach 12.26 per cent, but this 
rate is too low compared with that found by M. Mingioli (equal to 26.579 
per cent) and ours (equal to 21 . 60 per cent) . The variations met with in the 
immediate analysis of olives depend as much on the nature of the soil as 
on the variety of the olives themselves, the state of ripeness, the date of 
the harvest, the methods of measurement of , the immediate principles, and 
many other causes. 
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This proves to us that the immediate principles contained in olives are 
susceptible of variability, but this is always confined within a certain limit 

We give below the comparative table of the immediate analysis of the 
oil cakes from olives: 

Comparative Table of the Immediate Analysis of the Oil Cakes from, Olives. 



Bodies Measukep. 



Water 

Fatty substance 

Azotized matter 

Kon-azotized matter 

Cellulose 

Ashes — 



Peterraann. Sestini (1). Bossi (2). Mingioli (3). Paparell^, 



10.77 
26.69 

8.56 
22.36 
28.64 

3.98 



12.779 

13.837 

6.174 

60.999 



6.156 



12.97 
13.61 

7.90 
31.91 

28.82 
4.78 



24.125 
17.425 



12.000 
11.457 

9.717 
27.678 
37.047 

2.100 



(1-2-3.) For Mr. Sestini, we have taken the average of two of his analyses ; the same 
for Mr. Rossi. As to M. Mingioli, we compare only the average of the results which he 
has obtained with oil cakes coming out of the ordinary press, because we have operated 
upon oil cakes of same origin. The author has employed as solvents either sulphide of 
carbon, or ether, but as we have used the former, we have compared the results which he 
has obtained with that one. 

In comparing the immediate analyses of the oil cakes, we shall refer 
especially to the rates of fatty substance. A glance over the preceding 
table informs us as to the great variability met with in the quantities of 
fatty substance found by the different chemists. 

M. Petermann, with 25.69 per cent, presents the greatest quantity; then 
comes M. Mingioli, whose rate is also very high at 7.425 per cent. 

The rates found by MM. Sestini and Rossi are nearest ours; but we still 
hold that these quantities are very variable, owing to the imperfect 
machines and erroneous methods yet employed to-day in the extraction 
of. the oil. 

In the meantime, it must be considered that however rationally the 
mechanical forces may be employed for the extraction of the oil from the 
oil cakes, there always will remain a certain quantity which can be drawn 
out only through chemical agents. 

The quantity of azotized matter met with by us is larger than that of 
all the others. This measurement has a great importance with respect to 
the alimentation of live stock and manuring. 

Following is the. comparative table of the analysis of the ashes from the 
oil cakes: 



Comparative Table of the Analysis of the Ashes from Olive Oil Cakes. 


Bodies Measuret). ^ 


Petermann. 


Sestini. 


Kossi. 


Paparelli. 


Potash. . , _ 


28.26 
6.89 
8.80 

21.83 
1.07 
7.82 
4.15 

20.35 
0.83 


6.585 
8.557 
5.824 
3.114 
2.638 
23.702 
4.628 
6.016 
0.314 


11.93 

8.98 
4.91 
6.95 
2.44 
19.67 


28.942 


Soda 


5.279 


-Phosphoric acid 


9.447 


Lime 


22.953 


Magnesia , 


1.121 


Oxide of iron and alumina 


4.406 


Sulphuric acid -- , 


1.594 


Smcic acid - 

Chlorine _ ^... 


40.00 


26.190 
0.068 









5'rom this table ma}'- be seen clearly that the analysis which agrees the 
^ostwith ours is that of M. Petermann. 



The variations between these I 
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two analyses and those of MM. Rossi and Sestini are too great; such small 
quantities of potash and lime cannot be admitted, nor those too large of 
oxide of iron and alumina. In fact, the analysis of the ashes of olives 
enlightens us on this point. 

Other analyses in this connection may establish within what limits these 
figures may vary; for the moment it may be said that the quantities of 
potash and of phosphoric acid in the oil cakes equal those of manure, and 
they are therefore very available for the manuring of the olive itself 



VII. 

CLIMATE AND ABODE OF THE OLIVE. 

According to De Noisette, the olive does not grow beyond the terrestrial 
zone comprised between the 25th degree and 43d degree (no further than 
the 45th degree) of north latitude, and between the 15th degree and 33d 
degree of west longitude, according to Tavanti; zone which Bonalumi^ 
quoted by Cappi, thus poetically describes: 

" The olive with its velvety zone of pale green, stamps upon the surface 
of the globe the sweetest of all the Cistemeriche (Cistineae) — the line of the 
fifteen Celsia which passes through so much poetical scenery by land and 
by sea. That line which detaches itself from the southern isles of Japan, 
grazes the headlands of Corea, cuts by the middle the Celestial Empire,. 
Kinghisia Turkistan, and the Caspian Sea, ascends and greets the prophetic 
summits of Lebanon, glides down the valleys of Anatolis by way of Smyrna^ 
crosses the Grecian Archipelago, enters the most delightful Arcadia^ 
traverses the Adriatic and the flowery hills of the Aino, skirts the incom- 
parable coast of Liguria, and dies away at the foot of the Pyrenees.'' 

From the west of Europe and Portugal it is lost in the ocean. 

The special conditions of place and exposure favorable to the olive, and 
which exist in the above zone, are the hills slightly inclined towards the 
sea, those with a good exposure, places bathed by the placid waves of lakes, 
which are a continual source of gentle heat during winter, or again, the 
mountain summits, where it is protected from the severe northern winds. 

The olive, says Agostino Gallo, does not fruit unless set out in a warm 
location on a mountain or hill, or at their foot, and always on the eastern 
or southern slope. Excessive heat and intense cold are contrary to its 
welfare. Indeed, it is not found in Africa beyond Mount Atlas, and Hum- 
boldt observed in various parts of South America, as did Poiteaux at San 
Domingo and Cayenne, that where the olive can grow in those countries 
they never come into bearing. 

To summarize, the Oleo europaea (European olive) is found: 

In Oceania: Southern Australia, and Island of Java, near Batavia. 

In the Americas: Chili, Peru, plateau of Mexico, Guadalupe, Hayti, 
Cayenne, Florida, Louisiana, Texas, but more extensively in California. 

In Asia: Asia Minor, Mount Giacourdagh, in northern Syria, Mount 
Sindjar, in Mesopotamia (now Kurdistan), Valley of Sefirud, in northern 
Persia, Mount Akadar, in the Province of Maska-t, at the southeast of the 
Arabic Peninsula, 

In Africa: Egypt, Tripoli, Tunis, Algeria, Morocco, Canary Isles, regions 
below the Austral Mountains, of Nubia, as far as the Bed Sea, and a few 
places on the Island of Reunion. 



THE OLIVE — CLIMATE AND ABODE. 



63: 



In Europe: Nearly all the Mediterranean coasts and Pgrtugal. 

Some people believe that the olive should be raised near the sea. Ex- 
perience, however, has demonstrated that this is not the case, since tha 
olive grows and fructifies perfectly well in the interior of continents and at 
the greatest distance inland. It is mostly found in the vicinity of the sea^ 
because there it meets a temperature more uniform and favorable to its^ 
welfare. It grows and bears, as a rule, in higher localities than the vine,, 
but lower than the chestnut tree, and does best in the region of the fig and 
the almond tree. 

• The olive begins to grow when the temperature reaches about 53.6 degrees^ 
Fahrenheit, and blossoms at 64.4 degrees, or 66.2 degrees Fahrenheit. A 
temperature of 23 degrees Fahrenheit, followed by a quick thaw caused by 
the sun, is enough to make it perish entirely. With a lower temperature,, 
but not followed by a sunny day, it does not suffer as much, being able to 
withstand a cold of about 14 degrees Fahrenheit. It is not much hurt 
either by a low temperature followed by sunny weather, if its exposure be^ 
such as not to receive directly the rays of the sun at morning. 

It is not so much the frost that injures the olive, as the sudden transition 
from cold to heat and the quick return of frosty weather, which are its 
greatest enemies, as, for instance, when the snow covering its branches 
melts partly under the influence of the sun, to be congealed again at the- 
approach of night. At 11.6 degrees Fahrenheit, not only the leaves perish^ 
but also the stem and the roots that are close to the surface. 

A frost of equal intensity is more fatal to the olive in the spring than in 
the winter, because in the spring the plants have entered into the period 
of vegetation, and their tender buds are liable to be destroyed. Cold 
weather, with an atmosphere loaded with vapors, is more harmful than with 
a dry atmosphere; and this is why, with the same degree of cold, tha 
olives of the lowlands (because surrounded by an atmosphere full of vapors) 
undergo more damage than those situated on the hills. It has been noticed 
that frost injures the weak and debilitated olive plants sooner than the^ 
robust, other things being equal. The herbaceous vegetation is first disor- 
ganized, then the branchlets, the branches next, and last of all the trunk. 

The greatest peril, then, lies in the intensity of the frosts, the persistent 
humidity of the atmosphere, and the rapidity of the thaw. Indeed, after 
the rapid thaw of 1709, two days of sharp frost, with a temperature of 8.6- 
degrees Fahrenheit, were sufficient to kill nearly all the olives from Perpig-^ 
iian to Nice, and to damage a great number between Nice and Genoa, and 
between Genoa, Pietrasanta, and Piombino. In the winter of 1846-47, 
the thermometer registered 8.6 degrees Fahrenheit in the neighborhood of 
Florence, and as low as 4 degrees Fahrenheit for about a quarter of an hour 
in 1849. It recorded only 12.2 degrees Fahrenheit on the ninth of De- 
cember, 1871, at Florence, in the upper Val d'Arno, in the valleys of the 
Elsa, in Chianti, in the valleys of the pistojan Ombrone, and elsewhere,, 
and from 19,4 degrees to 14 degrees Fahrenheit on the Pisan hills. 

There was a great loss of olives on these occasions, but a great number 
which thawed gradually under the action of the rain or in cloudy weather, 
were not badly damaged, except in the higher branches, and a few in 
the lower part of the tree. In the winter of 1879-80, a great quantity 
of plants were again almost wholly destroyed or killed by frost in the 
same localities. All the damage, however, was not caused by the thaw; 
in the latter instance, it was also brought about by the aridity of the soil, 
which had been very dry for a long time, as was shown by the scarcity of 
Water in the rivers, which kept frozen for several days. The plants were 
*^iirnt, deprived of moisture internally and sufiocated externally hw4] 
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extremely low temperature. During the month of December, 1883, on the 
other hand, there was, instead of a thaw, an unexpected frost following a 
very mild and humid temperature, which damaged the tops and fruit of the 
adult plants, and killed a large quantity of young ones, because we had 
had for a long time warm weather and copious rains, and the plants were 
•caught in full vegetation. 

To offset its extreme sensitiveness, the olive possesses great vital power 
in its roots, which always live, though the tree be dead; and this is the 
reason why the olive is never lost, as even after the trunk has been cut off, 
the roots throw up new shoots, from one of which may be obtained the 
young plant. It is to be recommended, nevertheless, not to plant the tree 
in regions exposed to extremes of cold or heat, as it suffers equally from 
. both. 

It seems certain that the olive can withstand without grave injury a tem- 
perature of 19.4 degrees or 17.6 degrees Fahrenheit, provided it lasts not 
longer than a few days; at the same time it can live and fruit, without 
harm, in a temperature of 104 degrees and 107 degrees Fahrenheit, in the 
height of summer. Caruso very properly says that meteorology applied to 
agriculture is yet in its infancy; we know nothing positive about the true 
temperature required by plants, both as regards the air in which the stems 
and leaves live, and the ground into which they extend their roots. The 
researches made in that direction are quite recent and limited to a few 
•countries, nor do they relate to all the plants in the dominion of rural 
•ecoQomy. They do not, therefore, throw enough light upon the subject to 
-enable us, at present, to draw up sure rules. 

This branch of scientific researches is steadily progressing, and views as 
a praiseworthy example those recently made in the garden of R. Tuscan 
Society of Horticulture of Florence by Prof. Ferdinando Meucci. 

I reproduce here nearly the whole of an article on " The variations of 
-cold during the night," published in the BuUetino of the R. Tuscan Society 
■of Horticulture of August, 1876: 

*'There is no doubt but the study of the nightly cold is of the utmost 
importance in meteorology applied to agriculture and horticulture. The in- 
tensity of cold diminishes by degrees as one rises to a certain height; hence 
it is that in clear nights the increase of the temperature is in proportion 
to the altitude. Pictet, in 1778, Six, in 1784, Marcet, in 1837, Bi^avais and 
Lottin, in Lapland, in the winter of 1838-39, and Plantamour, at Geneva, 
in 1847, all bestowed their attention upon the study of this phenomenon. 
At the end of 1860, Professor Martins began a series of observations on this 
subject, at Montpellier, placing several thermometers at various heights, 
from the lowest part of the botanical garden up to the top of the belfry of 
the cathedral of that city; that is to say, from two inches to one hundred 
and sixty-two feet above the ground. There were marked differences in 
temperature on clear nights, while he could hardly distinguish any when 
the sky was cloudy. In fact, he found out, by takiug the average of all 
the clear nights for a whole year, that the mean increase of temperature had 
been 9.46 degrees Fahrenheit for a height of one huudred and sixty-four feet, 
while for the cloudy nights it had not exceeded 1.92 degrees Fahrenheit 
Leaviug aside the yearly average, and taking up the study of the phenom- 
enon for the months of December, January, and February, during which 
the cold is more intense, we shall find the confirmation of the same law. 
During one winter at Montpellier, where the temperature was 32 degrees 
Fahrenheit, a difference in height of one hundred and sixty-four feet 
showed a change of 8.46 degrees Fahrenheit on clear nights, and only 2.64 
degrees Fahrenheit on cloudy nights. But the increase of temperature is 
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not at all uniform, it being greater near the ground than higher up ; indeed, it 
was observed (always on clear winter nights) that the difference was of 2.3T 
degrees Fahrenheit between two inches and six and one half feet, nearly, from 
the ground, of 0.57 degrees Fahrenheit between thirteen and twelve hun- 
dredths and nineteen and sixty-eight hundredths feet, of 3.71 degrees Fah- 
renheit between nineteen and sixty-eight hundredths and eighty-three and 
thirty hundredths feet, and, lastly, of only 1 .89 degrees Fahrenheit between 
eighty-five and thirty hundredths and one hundred and sixty-four feet. 
Summing up all the clear and cloudy nights for the winter, Professor Mar- 
tins ascertained that the increase in the nightly temperature at Montpellier 
was 7 degrees Fahrenheit per sixteen feet five inches, or about 0.072 degrees 
Fahrenheit per three feet three and one third inches, at the greatest eleva- 
tion, while in the first nineteen feet eight and one third inches from tho 
ground there was an increase of 3.43 degrees Fahrenheit, that is to say^ 
0.61 degrees Fahrenheit for every three feet three and one third inches. 
The conclusions to be drawn from these facts, to the advantage of agricult-^ 
ure and horticulture, are worthy of much consideration. These facts ex- 
plain to us why, in colder winters, the more delicate trees and shrubs aro 
injured in their lower branches, which are near to the ground, and why it 
is colder at the foot of a hill than up its sides or at its summit. Professor 
Martins recalls, in this connection, the two disastrous winters of 1855 and 
1 870. At Montpellier, in 1855, there were fifty-three days of frost, the menth 
of March included, and the thermometer fell down to 0.4 degrees Fahrenheit 
at the lowest part of the botanical garden. In 1870 there were sixty- 
seven frosty days, and the thermometer fell down to 3.38 degrees Fahren- 
heit. During these two winters all the olives in the plain between Nimes 
and Montpellier perished, down to the roots, while those situated in higher 
locations remained unhurt. The same happened to the laurels, which 
are set out on a hillside in the botanical garden; those planted high up 
were saved, those planted lower down perished. The vines even were 
caught by the frost in the lower parts of the plain, but did not suffer at all 
on the hills. We ^Iso, unfortunately, have witnessed analogous occur- 
rences during the memorable winter of 1872, when such a large number of 
vines were destroyed in Tuscany, not to speak of the olives nor of so many 
other plants cultivated for profit or pleasure. Let us, finally, call the atten- 
tion of our readers to the remark which Professor Martins deems useful to 
make at the end of his letter: 

'* * A few agriculturists and horticulturists,' says he, ^ attribute exclusively 
to the humidity of the air the damages suffered by the various plants in 
the lower and more depressed places, but this humidity, manifested by 
fogs or mists close to the earth, is precisely the result of the decrease in 
temperature at a short distance from the ground. Its influence will cer- 
tainly be added to the action of the cold, and may render it still more 
deadly; but it cannot be said, however, that humidity is the efficient cause 
of the damages which horticulture laments.'"* 

The altitude in which the olive tree can live differs according to the dif- 
ferent regions where it is cultivated. Generally in the central regions of 
Italy seldom it goes beyond one thousand six hundred and forty feet above 
the sea level, in the basin of the Iseo and Garda Lakes the extreme limit 
feeing at one thousand four hundred and seventy-eight feet, and in Sicily 
J'eaching as far as two thousand three hundred feet, but Professor Aloi says 
that in the center of Sicily he has found olive trees in full vegetation at an 
altitude of two thousand six hundred feet above the sea level. 

*Froin a letter by Professor Ch. Martins, in the Journal d* Agriculture praiique^ 
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In the maritime region of Sicily, in the extreme southern part of Sar- 
dinia, in Calabria, and in Salento (terra d'Otranto), often the olive trees 
suffer by dryness and aridity. On the contrary, they thrive well in the 
middle zone, called in Sicily mezzalina (composed of hills, high flats, and 
hill slopes), above three hundred to two thousand five hundred feet of 
altitude. Higher up in the mountainous zone, they thrive less, because of 
the cold, and reach a lower height. Above three thousand two hundred 
feet, the cultivation ceases on the southeast side of the Mongibello; after 
two thousand seven hundred and thirteen feet, in the garden of the ex-con- 
vent of S. Maria del Bosco, of Caletamauro (province of Salerno) ; above 
two thousand five hundred feet, at S. Mauro Castelverde, beyond the Mado 
nic (Province of Palermo). 

In Terra di Bari, Capitanata, in the Abruzzi, in the rest of Sardinia, and 
in the lower part of Corsica, in Campania, in the Principati, in MoHse, and 
Benevantano, in Basilicata, and southern Lazio, the olive tree can be cul- 
tivated as far as one thousand six hundred and forty to one thousand eight 
hundred feet of altitude; at one thousand four hundred and twenty feet it 
can be seen at Solofra (Principato Ulteriore) on a hill exposed to the 
•south. Above these limits its life is not thrifty and its production is casual. 
Near Solofra, on the hill of Turci (well sunned and sheltered), the oUve 
tree may be seen at about one thousand nine hundred and sixty feet of 
^lti4iude, but it has a sickly appearance. 

In Liguria, Tuscany, Marche, in the rest of Lazio, Umbria, in the Illy- 
ric Peninsula, and about the Lakes Maggiore, Garda, Iseo, and Como, the 
limits in altitude for the cultivation of the olive tree stop according to the 
localities at from six hundred feet to one thousand six hundred feet. In 
some of these places the olive tree may vegetate at greater heights — at one 
thousand six hundred and fifty, and even one thousand nine hundred feet; 
but there it does not thrive and produce enough to exclude the cultivation 
of other plants. For instance, on the hills well exposed of Pesaro, lesi, 
Amona, and Valpolicella (Verona), there can be seen a few olive trees 
mixed with other cultivations, on which the agriculture chiefly depends. 

From the foregoing, it appears that all Italy (the great valley of the Po 
^nd the elevated portions of the mountains excepted) is included in the 
geographical and altitudinal limits of the olive tree. From Nice to Genoa 
and Pisa, from Naples to Paola and Reggio of Calabria, it occupies all the 
islopes of the Apennines to an altitude that, from nine hundred feet in the 
localities less temperate, reaches two thousand nine hundred feet in the 
warmer regions. On the opposite Adriatic and lonio slopes, the tree of 
Pallas can only be seen near Rimini, San Marino, Montescudo, Verruc- 
"chio, and San Leo. F5*om these points, still keeping at an altitude but 
little lower of the coast of the Tyrrhenum, it goes without serious inter- 
ruptions to Ancona, Fermo, Terano, Pescara, Vasto, Bartella, Bari, Lecce, 
<)tranto, Taranto, Cotrone, and Reggio Calabria. In Sicily the olive tree 
rises from the sea as far as up to three thousand two hundred and twenty- 
•eight feet; from two thousand five hundred and seventy-two feet in Sar- 
•dinia; from two thousand two hundred feet in Corsica. 



THE OLIVE — VEGETATION AND LIFE. 



67 



VIII. 

VEaETATION AND LIFE OF THE OLIVE TREE. 

The olive tree left to itself in uncultivated lands, grows very slowly, rises 
but little from the ground, assumes the appearance of a shrub rather than 
that of a tree, puts forth few leaves, seldom bears fruit, and its berries, 
having very little pulp, make an oil of inferior quality. On the contrary, 
when the plant is cultivated according to the soil and the climate where it 
is developing, not only at times becomes a tree of fine appearance, but also 
majestic, and with a top of extraordinary circumference. When becoming 
old, its trunk putrifies in many parts, and by these ravages, in the progres- 
sion of years, it becomes empty, and yet a few thin wooden fibers adhering 
to the bark sufiice not only to give it a lease of life for many years to come, 
but to make it yield fruit regularly. 

At its feet, where the trunk is united to the roots, it develops in the 
large roots certain ovoidal swellings, provided with germs, from which 
suckers or shoots come forth when the tree is in full vegetation. In sum- 
mer time any one may have noticed in the grown up trees these swellings, 
which are commonly known by the name of eyes or ovules, which perform 
the part of the seed in the reproduction of the plant. When the latter has 
been destroyed by the frost or by age, it is evident that these ovules or 
eyes put forth the shoots, and the stronger ones become new trunks. 

It is observed by Tavani that the neck of the olive tree is often of such 
dimension that it may be attributed only to a disease. It is known that 
these monstrosities do not exist in the olive groves cultivated in Chili, nor 
in those of Palestine; in the latter country, because it is there indigenous; 
in the first one, because it finds there the conditions favorable to its vegeta- 
tion and a new home. Besides a portion of this neck is often due to the 
injuries to which the olive tree is exposed, because of the depression of the 
adjacent ground; consequently these necks are more extended in that 
direction to the trees cultivated on the hills than to those of the plains. 

The roots of the olive tree issue from the neck and descend in the ground 
under various inclinations and with different ramifications. In some cases 
they consist in a mother root, normal to the soil or, as they say, a main 
root, which originates many very thin and capillary rootlets; in other trees 
there can be seen only radicles more or less horizontal, all issuing from the 
neck, subdivided into smaller ones and these into others, and so on to the 
smallest. Seldom roots of this double species may be seen connected 
together; we will see hereafter for what reasons these different circum- 
stances are happening. 

The dimensions of the roots depend from the strength of the tree and 
from the facility of penetration offered by the soil. There have been seen 
superficial roots having a length of thirteen feet by three inches and more 
of diameter. Their ligneous substance is whitish with a tendency to yel- 
low, and in regard, especially of the mother roots, to the merit of hard- 
ness, durability, and uniformity, they add that of being unalterable to 
the action of the insects. It was perhaps for this reason that the Greek 
sculptors preferred it to represent the images of the gods. 

The trunk of the olive tree has its basis on the neck, and its apex at the 
origin of the branches. Its elevation, its diameter, the number and the 
^disposition of these branches are all accidental circumstances depending 
from the conditions of the exposition of the tree and the mode of its culti- 
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In its first development the olive tree has a smooth bark, ash-colored 
outside, light-green inside; its liber (the part lying next to the stem), is 
white and tender, the fiber compact, the medullar substance* granu- 
lated and dense. 

The grown up olive tree has the epidermis brown, unequal, marked with 
cracks; the wood is reddish, resinous, brittle, knotty, oily, speckled, and 
combustible with equal facility both when green and dry.f The diseases, 
the injuries from animals or from the seasons, a neglected cultivation, etc., 
alter its conic truncated form, and often reduce it to such extreme irregu- 
larity as to hasten its decline and death. 

Frequently the branches issue from the tree at the pleasure of the culti- 
vator, by whom they are excited and disposed, and by whom they are 
removed by pruning; from these prunings grow, two by two, opposite shoots, 
alternately laid crosswise. The olive tree in its natural state assumes a 
regular ramification. 

The bark adheres more to the wood in summer than in winter; in the 
latter season it can be easily separated, when it is deadened by the frost 
or by a stroke of the sun; hence, the snow, the white frost, remain on it 
longer, and hence the more serious damages of a hasty or careless gather- 
ing of olives. 

The evergreen leaves of the olive tree are renovated like in the other 
plants, alternatively from two to three years; the new hasten the fall of 
the others, which before falling grow yellow, and appear on the branch 
two by two, one against the other, the two superior crossing the two lower 
ones; and in this manner issue also from their axils the new small boughs. 
The ancient writers have noticed the twisting up of the leaves, by which 
the color of the mass of the branches is changed from silvery gray to green 
gray; they hold that at the end of the summer it was a sign that the solstice 
was terminated. That phenomenon is not peculiar to the olive tree, but 
common to other plants, as it is noted by Vettori, and it is caused by the 
extreme heat of those days, which dries in such a manner their ribs and 
leaves that they turn upside down. We have also noticed, both in sum- 
mer and in the other seasons, that an identical effect is produced by a 
violent and long wind blowing when the soil is rather dry. 

The leaves of first development appear of a lighter green than the others. 
A little before the beginning of April there appear in the axils of the first 
leaves greenish excrescences of panicles, sustained by a common peduncle; 
in proportion as the system gains in consistence and growth, these round 
panicles take a pyriform shape, where can be seen already appendages or 
stipules turned down; this is the bud of the blossom disclosing in June. 

The disposition of these bunches, uniform perhaps in the native land of 
the olive tree, is not identical in our own country; on the contrary, there 
are irregularities in regard to the number, the conformation, the age, etc., 
of the buds themselves. 

The gems of the first leaves have not the envelopes with which nature 
protects them from the injuries of the storms and of the frost as other 
plants of the glacial, as well as of many of the temperate zones; a very 
interesting character that shows the difference between the olive tree of 
other countries and that of our own climate. 

The flower, or blossom, develops on the branches of the preceding year 
and also of two years, immediately after the awakening of the spring vege- 
tation ; nay, the more early the experts notice on the trees the apparition 

* The pith is so thin that Theophrastus compared, in this, the olive tree to the box 
tree; some writers even attest that it has no pith, 
t This peculiaritj'^ has often occasioned the burning of large olive plantations.- 
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of the blossom, the more abundant they expect the crop to be. The olives 
produced from the flowers first expanded are the most certain to reach 
maturity, the second less, and those of the last are generally lost. 

An abundant crop is indicated by the trees themselves, that is, when 
they are vigorous and are covered with blossoms from the top down, because 
on the extremities of the higher branches the flower-buds are generally 
scarce, while there flourishes the development of the wood; consequently 
if the high flower-buds are also abundant, it is logical that all the plant be 
full of them. Nevertheless, the hope of a good crop may disappear, when 
the arid soil, under an ardent sun, or the continued rainy and the cold wind 
conjure, during the blossoming time, against the success of the fecundation. 

When the olive tree finds favorable conditions of climate and soil, it is 
one of the most vigorous plants, and can even compete with the oak. Pliny 
says that there were at Luiterno,in the Roman Campania, some olive trees 
planted by Scipio, the African, two hundred and fifty years before. Extra- 
ordinary for age and height are the Saracen olive trees of Sicily, some of 
which, says Pasquale, have produced as high as fifty bushels of olives.* 

The trunk of one of those trees, near Girgenti, measured twenty-six feet 
four inches in circumference at five feet nine inches from the ground. In 
the province of Cosenza there are still some very old trees which are said 
to belong to the times of Louis d'Angio, Governor of Calabria. Some of 
them have trunks of extraordinary size, empty inside, m which many per- 
sons can stand. Thiebaut de Bernaud describes an olive tree situated 
between Villafrance and Nice, which was already known in 1815 to be 
exceedingly old, whose trunk, at three feet from the ground, measures 
twenty feet six inches in circumference. One near Marseilles is mentioned 
by Ceyreste, which is thought to be nine hundred to one thousand years 
old, and so gigantic that it can harbor m its interior twenty persons; and 
another at Tarascon, on the top of a hill, with branches seventy feet long. 
It is asserted by Gasparina that he has seen, near Rogliano, in Corsica, 
olive trees fifty feet in height. Very beautiful and fruitful wild olive trees 
are admired at Mount Amiata. 

Repetti, writing of Magliano, Tuscan Maremma, mentions the gigantic 
ohve trees spoken of by the naturalist Giorgio Sauti, in volume two of his 
"A trip in the Province of Siena." The stem of this tree measured thirty 
feet in circumference. It is yet standing. 

In 1853, at the Fair of Paris, there was exposed the trunk of a wild 
olive tree of Algeria, thought to be one thousand years old. 

On Tianosa Island (Tuscan archipelago) there are olive trees of such 
immense size that they must have been in existence before the cession of 
the island, that is before 1600. 

It is related by Targioni that on the hills of Fiesole there was an olive 
tree as large as an oak, and known under the name of Michael Angelo; in 
fact, that property belonged to the Buonarotti family, and, according to 
the tradition, that tree was planted by Buonarotti himself. The same 
^riter speaks of another olive tree, on the hills of Bagno a Ripoli, off Can- 
^^li, supposed to have been planted by St. Antoninus, Archbishop of 
Florence, who died in the year 1445. 

Tgnazio Lavaggi advised in one of his letters to visit the celebrated 
Sroves of olive trees near Tivoli, one of which, and very likely it is there 

. professor Aloi, however, corrects this: "I have ascertained that the higher production 
|. the largest olive trees of Sicily never exceeds two hundred and sixty -four gallons of 

Qh P' ^^^ ®^®^ ^^^^ quantity is reached very seldom." Consequently, the remark of Pas- 

4«ale seems to be exaggerated. 
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still, could not be embraced by three persons, and had branded on its 
trunk the design of a sword, which seemed very old. 

Professor Caruso writes: "The most remarkable olive trees I have seen 
are situated at some maritime places of Sicily (plain of Palermo and Mi- 
lazzo), in the forest of Pertinicio, on the coast of the ^tna, in the plains of 
Syracuse, in Calabria (plain of Palme), and in Puglia (Terra d'Otranto). 
Their majestic appearance is justly attributed to the general practice of the 
ancient cultivators of those regions of multiplying the olive trees with the 
wild species gathered in the woods, and grafting them very high from the 
ground. The enormous height is the effect of the olden order of prumng 
the trees very little or not at all, so that they grew thick and confusedly, 
as in a thick wood, forcing the branches to stretch up continually m search 
of air and light. This is the reason why the old groves of the plam of 
Calabria, at jabout one mile from Palme, have the appearance of long 
poles, dressed on top with a scarce foliage and a quantity of dried leaves, 
which make a striking contrast with the vigor of the trees, the mildness of 
the climate, and the fertility of the soil." 

As Bianchedi writes: " We are not permitted to-day to see the celebrated 
forests of olive trees, under which rode, in 1482, Marin Sannto, nor can we 
see the town of Salo, at Gargano, full of ohve trees, which, as it is related 
by Roga, were extolled, in 1558, by Leandro Alberti. Of that large and 
luxuriant surface there remain no trace to day; the last one* was admired 
by many some twenty years ago, on Lechio Island or Frati Island." * * * 



IX, 

TEMPERATURE.t 

''Trees, like all other bodies, absorb a certain degree of heat, which 
serves to maintain their vigor and modifies the surrounding temperature. 
Part of the heat of a tree is derived directly from the solar rays and indi- 
rectly from the ground warmed by the same. The small branches absorb 
the solar heat to a rather great extent, and that is why their temperature 
may be higher than that of the surrounding air. Mauquenne found that 
the upper face of the leaves absorbs more heat than the under. 

"The large leaves also very often absorb the heat better than the small 
ones. Trees lose at night the heat gathered during the day. In woods, 
however, the tree tops constitute an obstacle to this radiation; hence the 
night temperature is somewhat higher in the interior of ivoods. 

" To the purely physical phenomena presented by the air and the ground, 
as to their temperature, are added, in vegetables, physiological phenomena 
apt to modifv the results obtained. 

"In the same manner that life develops in animals a heat of its own, 
thus there is produced in vegetables a certain amount of heat, although 
much smaller. In animals the greatest heat is developed by the organs 
which perform their functions rapidly and continually. So in vegetables, 
the heat is more perceptible in the young and vigorous parts, and where 
the absorption of oxygen and emission of carbonic anhydride are greater, 
as in flowers and germinated seed. 

* Said to have been planted by St. Prancis at the beginning of the thirteenth century, 
t Canevari: AgricoUura Italiana, fasc, February, 1883. 
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*' Plants give organic products in which is found part of the vital force 
given them by the sun in the form of light and heat, and put tliis force at 
the disposition of animals which seek it under the form of food; for the 
same reason, part of it is consumed by the vegetables themselves, especi- 
ally when performing some of the acts relating to the conservation of the 
species. Seeds in germination, flowers, principally at the time of fecunda- 
tion, fruits during maturation, absorb oxygen and develop carbonic anhy- 
dride in rather large quantities; then they develop heat. In the wood and 
leaves these same eff'ects are produced with greater slowness, and during 
the day they are hindered by the inverse efiect which accompanies the 
work of assimilation, as also by the important quantity of heat necessary 
for the transpiration. 

*' De Lamark and De CandoUe were among the first to point out the 
development of heat at the time of emission of pollen in the arum (wake- 
robin). Van Brek, Murray, Bergama, Saussure, and Mulder have found 
that the same phenomenon takes place in many other plants, although in 
a lesser degree. Thus, according to Saussure, there is only an increase of 
.9 of a degree Fahrenheit in the flower of the Bignonia radicans (trumpet- 
flower), .9 of a degree Fahrenheit, also in that of the pumpkin, and 2.70 
degrees Fahrenheit, in that of the Polyanthes tuherosa (tuberose); in that 
of the Cactus grandifiorus, the increase is only a fraction of a degree. A 
strong development of heat is produced, on the contrary, during the flow- 
ering of the Aroideae, Arum maculatum italicum (common wake-robin or 
cuckoo pint), Dracunculus (dragon), Colocasia odorata^ Calla aethiopica 
(lily of the Nile), Caladiuvi mviparum vinnatum, in which, according to 
the observations of Saussure, Brogmart, Vrolik, De Vriese, Van Beek and 
Bergma, Goppert, Freviranus, Gartner, there is an augmentation varying 
from 10 degrees to 20 degrees (18 degrees to 36 degrees Fahrenheit). The 
■ indicated eflects are more noticeable in the male organs than in the female. 
" Generally outside the fecundation (the vital act par excellence) the heat 
developed by vegetables is so feeble, and is produced so slowly as to influ- 
ence only in a manner nearly imperceptible their temperature, which 
depends then almost entirely on that of the air and of the ground. The 
temperature of the soil determines the temperature of the roots, which in 
turn influences that of the trunk by means of the ascending sap. The 
temperature of the aerial parts of vegetables is determined by the radia- 
tion and the evaporation of the leaves. 

"Among the first experiments made with precision on the temperature 
of trees, may be reckoned those of Pictet and Maurice, performed on the 
chestnut tree from 1796 to 1800. Rameaux afterwards obtained diverse 
results. 

" To the first thermo-electrical observations made upon the temperature 
of vegetables, belong those of Dutrochet. Hefound that plants and all 
their vegetative organs, as the leaves, young branches, and roots, have on 
an average an ambient temperature (Knop). 

"The conclusions to be drawn from the best observations made, are the 
following: The heat is nearly null in the trunk of trees; this heat is derived 
first from the air, then from the ground. As the trunk of trees is a poor 
conductor of heat, the fluctuations of the external temperature penetrate 
it slowly as the interior of the earth, being kept back and remarkably 
Weakened. In proportion as the sap ascends, its temperature tends to 
?3^i^ibrate itself with that of the air. In fact, Rameaux found that at 
the break of day and a little while after, the central temperature of the 
^nk decreases from the foot of the tree to :" 
place during the remainder of the day. 



^nk decreases from the foot of the tree to its summit; the contrary takes T 
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warmer than the air; in the second, it is colder. Rameaux subsequently 
poisoned some of the trees he was operating upon, and took off some of 
their branches; immediately the fluctuations in their temperature were 
considerably increased; the regularizing action of the sap was then dis- 
turbed. 

*' The above results were verified by very numerous and accurate experi- 
ments on the part of Becquerel, who availed himself, for that purpose, of 
his electric thermometer. He demonstrated also that, under certain cir- 
cumstances, the variations in temperature might be considerable in trees 
of small dimensions, isolated and well exposed to the sun; this was one of 
his first determinations. Becquerel ascertained besides, that with a cover- 
ing of straw of about one and one quarter to one and one half inches in 
thickness, the extent of the variations was reduced to about one third. 

'' The temperature of the leaves would follow still closer the thermometric 
variations of the air and the ground, were not these organs possessed of a 
remarkable power of absorption and radiation. The experiences of Bec- 
querel demonstrate that the temperature of the air which surrounds the 
foliage of a chestnut tree, is higher, in the evening, than that of the air 
taken at a certain distance from the tree. The leaves absorb abundantly 
the rays of the sun, and become warmer than the air to which they trans- 
mit their excess of heat. After a warm day, the foliage of trees cools 
slowly, and when the nocturnal radiation has drawn out of the leaves their 
excess of heat, they still preserve from cold the bodies they shelter. 

" This is verified in fields and prairies which are not very humid; there, 
during the day, the temperature is more elevated at the level of plants 
than at a few meters of altitude, but it is less than on a soil of identical 
nature, nude and dry. 

" The opposite takes place during the night. Vegetables have a radiating 
power, just as great as their power of absorption. Welts, at the beginning 
of the present century, found that, in a meadow, during night, under a 
clear sky and in calm weather, thermometers, laid on the grass, registered 
a lower temperature than others at a height of three to six feet, and that 
the difference could reach 12.6 degrees, or 14.4 degrees Fahrenheit. 

"The stratum of air next to the grass followed, though somewhat slowly, 
the variations of the temperature, but the difference still could be of 3.6 
degrees, and 7.2 degrees Fahrenheit. The temperatures indicated varied 
much according to the state of the sky and the degree of agitation of the air. 

*' During winter, when the circulation of the sap is suspended, the effects 
produced by frost on the living trees do not differ much from those pro- 
duced on the dead. The temperature of the ground, then, no longer 
influences that of the trunk by means of the sap; then the variations of 
temperature, to which it is subjected, become much stronger. They are 
much less than in the air, however, owing to the poor conductivity of wood 
for heat; hence, a sudden and temporary frost is not felt deeply in the 
trunk of a tree. The heat developed by congealing water, added to the 
poor conductibility of wood, protects it still further from the variations of 
temperature. All this, however, produces only a little delay, and if the 
frost be sufficiently prolongated the tree freezes; from that time it follows 
more rapidly the cooling action of the air. It resulted, from the experi- 
ments performed by Neffer and Haider, at Tubingen, in 1828, that often 
the frost penetrates into trees through a higher stratum than that offered 
by the water congealed upon them. The thickness of the trunks, the dura- 
tion of the frost, the quality of the plants, modify also the results pretty 
much. Bravais, at Rossekop, and Thomas, at Kaafiord, made similar 
experiments, during the winter of 1839-40, on pines having a diameter of 
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about six and one fourth inches. The temperature in the interior of the 
trunk followed the variations of the atmosphere with a delay of eight to 
twelve hours. With bigger trees the delay would have been greater. The 
minimum of heat observed in a tree was about one degree (1.0" Fahrenheit) 
more than in the air. Thomas found, by experimenting on two trunks, one of 
which was dead and the other living, that there were but very small differ- 
ences in the way they each were affected by the temperature, when in winter 
the sap had no appreciable movement. 

" The chemical changes undergone by the contents of the cells through 
frost have been but little studied so far. Einhoff has made a few obser- 
vations on the saccharine matter of potatoes subjected to a low tempera- 
ture. It seems to result, from the observations of botanists, that the death 
of single organs and of whole plants through frost depends upon the decom- 
position, and also, most probably, upon the destruction of the molecular 
state of the substances constituting the main parts of vegetative cells.'' 



X. 



PROPAGATION. 



The reproduction of vegetables is easier than that of animals, and if to 
the latter one method of reproduction only is allowed, the first may diffuse 
their existence by various processes.* A portion of the bark about which 
frequent incisions have collected and condensed vegetable humor in a 
shapeless protuberance or ovulum, a branch torn off a robust plant, the 
trunk of a root not yet sterilized through inactivity and rest, etc., put forth, 
.when properly cultivated, young sprouts that are now ready to replace the 
lost plants or originate new plantations. 

Tavanti writes: " Yet the difference in the modes of indirect reproduc- 
tion is only apparent. Any ovulum formed on the trunk, on the branches, 
on the roots, etc., becomes for the plant a new organ that contains, as in 
embryo, the system itself from which it issues; audits subsequent develop- 
ment depends upon the circumstances which exercise an active influence 
over it. Hidden from light, in an ambient soil properly moist and tem- 
perate, it produces roots, promptly followed by a shoot. Surrounded by 
the atmosphere and impelled by the repeated action of electricity and light, 
it is embellished with small branches, with leaves, and successively with 
tender roots. The experiments of Hales, Deuhamel, and Bonnet bear 
witness to this wonderful phenomenon. 

^ The assertion of Amoreux, that the seed of the olive is not always prolific, 
IS without foundation; though it may happen that, like the seed of other 
plants, it does not sprout owing to some anomaly or mishap of the season. 
All the efforts of the vigilant cultivator would be useless, if the seed were 
sterile. Among other facts that I could quote, I may mention what hap- 
pened recently to the careful Tedaldo Marzichi, who found a large portion 
01 one of his fields converted into a real nursery of small olive plants^ 
because some of his trees had been stripped of their ripe fruit, two years 
before, by such a violent storm, 'that the olives were actually buried into 
J^e ground, and then, by the natural process common to prolific seeds, 
tney had put forth young plants. It is a fact, however, that the olive, being 
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a tree of foreign origin, does not always complete the maturation of its fruits. 
For this reason, certain persons, without searching into the true cause, 
believe that the seed enveloped in the drupe is barren or backward, and say 
that the olive by itself does not germinate spontaneously. 

Professor Aloi writes: ''The olive can be propagated — 

" By seed, 

'' By ovule, 

" By simple or ramified slips, 

" By sprouts, 
, " By the old trunk, 

" By small wild olive trees. 

"All the small plants obtained by any of the above means require to be 
grafted, as they come forth in the wild state, except the plants coming 
from slips taken from above the grafting, or from plants that do not require 
grafting, and those that are obtained from ovula, from shoots, and from 
the old trunk of trees that do not require to be grafted. 

DIRECT PROPAGATION, OR BY SEED. 

"Although the plants that are propagated by seed require more time to 
grow and fructify, yet this mode of propagation is worthy of the attention 
of the horticulturist, because the plants coming from seed have a longer 
life, attain a larger size, and resist better to the frost, to the insects, and to 
diseases. 

" The seed of the olive would germinate two years after sowing, putting 
it into the ground as it is; but Gasquet found out that, by macerating it 
for two or three days in an alkaline 4ye, it becomes able to germinate in 
the same year in which it is sown. The same effect is obtained, without 
maceration, by taking off from the seed the outer shell and softening the 
kernel in a batter of argillous earth and cow dung; thus treated and put 
into the ground, the seed germinates in the same year. This method ha^ 
been suggested by Baron De Gasparin since 1822. 

" To effect the propagation by seed, it is necessary to prepare at first a 
seedbed, ready to receive the seeds and capable to lodge the plantlets that 
come forth for two or three years, when they will have attained a sufiicient 
size to be transplanted into the nursery. The seedbed must respond to. 
the two following conditions: 

'^ First — It must be free, as much as possible, from stones and roots. 

^^ Second — It must be so exposed as not to be injured by the northern 
winds. 

" In that way the plantlets will not be injured by the northern wind, nor 
prevented by the stones and roots from extending and developing their 
tender radicles. 

" In winter, the ground selected for the seedbed is worked very deeply 
and is richly manured, employing half decomposed manure, in order that 
when the seecls are put into the ground it may furnish the elements useful 
for the development of the new plantlets. 

" Toward the end of February or the first days of March, the soil that _ 
has been worked and manured in winter is worked again. For this second 
w^ork the hoe must be used in order to pulverize well the clods and remove 
the weeds that may have grown. When this is done, the soil is smoothed 
and disposed in plats, in which afterwards are dug furrows about one foot 
distant from each other and two inches deep. The seeds, previously pre- 
pared according to the method . of Gasparin or of Gasquet, are placed in 
the furrows, maintaining between them a distance of about two and one 
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fourth inches, and taking care that the acuminate part of the kernel re- 
mains upward, so as to permit the plumule to shoot forth with more facility 
and quickness. Lastly, a light layer of garden mold is spread on the 
sowed soil. When the sowing is finished, the soil is lightly watered, in 
order that the seeds may come into close contact with the earth, and that 
there be the necessary moisture for their germination. The watering may 
be omitted if the soil of the seedbed is suflBciently moist, or if there is 
appearance of rain. 

" During the spring and summer the soil must always be maintained 
fresh, in order to aid the plantlets to shoot forth quickly, watering them if 
the weather is dry; it is also indispensable to remove all noxious plants as 
soon as they appear, otherwise they would defile the soil, greatly hindering 
the springing up of the olive plantlets. 

" By bestowing such attentions on the seedbed, the middle of July will not 
have elapsed before the olive plantlets begin to shoot forth little by little, 
continually growing during the summer until they have reached in the 
autumn a height of about eight inches. When they have attained this 
height it is well to loosen the soil a little, in order to restore the porosity to 
the surface, which, by reason of the frequent waterings, may have become 
compact. 

" If, in the locality where the seedbed is situated, the winters are rather 
severe, the tender plantlets must be protected from the frosts, which would 
greatly injure them, using for this purpose hay, vine branches, dry leaves, 
or twigs of evergreen plants. 

*^ During the second year, the attentions to be given the seedbed are iden- 
tical to those indicated for the first year; that is, it must be watered when 
needed, to maintain the soil fresh, and it must be weeded repeatedly in 
order to destroy the noxious plants, to keep the soil soft, and give room to 
the rootlets to better spread and develop themselves. 

" In October of the second year, or, better, during the spring of the third 
year, the plantlets have reaclaed a height that requires their removal to 
the nursery; but before going on with this operation it is necessary to cut 
off from the olive plantlets the small branches that may have grown on 
their sides, for the reasons that will be explained when speaking of the 
nursery.^' 

We. read in a work by Passerini: ^'Multiplication hy seed. This is the 
most natural system, and the one producing the most hale and robust 
plants. 

" The plant grown by seed has a deep main root, which, descending 
deeply in the ground, furnishes to the trunk and foliage the necessary 
moisture, even during the summer dryness. 

"Consequently the olive tree grown from seed endures better the sum- 
mer aridity, and this method of multiplication is to be encouraged, especi- 
ally in the localities where the soil is loose and rain is scarce during the 
hot season. 

'*Itis true that the trees grown in this way require more time to bear fruits 
than the plants produced by ovula; and, besides, they must always be 
pafted, but the greater productiveness of the trees, the greater resistance 
^ the storms and diseases, counsel to give always the preference to the 
J*eproduction by seed. 

^'To get seeds, it is necessary during the gathering of the olives to select 
the best formed and those of the most robust variety. It is of no conse- 
<lUence that the tree producing them be of a prolific variety or one very 
Productive of oil; it is only important that the tree be hale, robust, not too 
young^ nor too old. 
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"The olives having been selected, the pit will be obtained by pressing 
them, one by one, between the thumb and the forefinger. The pulp may 
be thrown into the olive press. 

"Thus freed from the pericarp, the seeds are carefully washed in water 
mixed with a small quantity of ashes, and then washed in clear water. 
After dr3dng in the shade, they are put into boxes to be kept until the fol- 
lowing spring. 

"About February, or at the latest on the first days of March, the sowing 
is done. 

"In the first place, it is necessary to render the shell of the pits a little 
less compact, in order that it may be penetrated by the moisture, which is 
indispensable to the budding. To accomplish this purpose the pits may 
be immersed for some time in clear water, or in water to which has been 
added a handful of fresh ashes. But the best result I have obtained was 
in keeping them for five or six days in water containing a small quantity 
of chlorine. The latter roughens the shell, appropriating the hydrogen to 
form chloridic acid, and thus gives access to humidity. 

" Instead of softening it, the shell may be advantageously split; not using' 
a hammer, as some have advised, but always an iron vise attached to a 
table. The longer part of the pit is placed between the jaws of the vise, 
and by closing lightly the screw, the shell is split. It is not necessary to 
take out the kernel, on the contrary, it is better to leave it in the cracked 
shell. 

" By this system one can also find out and set aside the empty seeds, 
which often represent 30 and even 50 per cent of the total. 

Seedbed. The seedbed is prepared in the following manner: A piece 
of land of good quality is selected in a place protected from the frosts, and 
if possible, near water. 

" Ehiring the winter the soil is turned up with a spade at a depth of 
about fourteen inches, and when the earthy particles have felt the benefi- 
cial effects of the winter frosts and rains, it is harrowed until it is com- 
pletely pulverized. In the meanwhile, the soil is manured with well 
digested dung, to which it is well to add some ashes and potassic chloride. 

" Thus prepared, the soil is divided into rather large ridges separated 
by not very deep furrows. 

" On each ridge a layer of pits is spread, placing them very close and 
nearly in contact with each other if the shell has not been split, and at 
a distance of about one inch if split. It may appear that the uncracked 
pits are thus placed too thick, but considering that many of them are empty, 
and many delay even three years before budding, the thickness is only 
apparent. 

" The seeds are covered with a light layer of earth mixed with well 
decomposed manure, and upon this is spread some less decomposed 
manure, full of straw. 

" The seed must be immediately watered with a sprinkling pot and the 
watering must be repeated at least every other day during summer, in the 
evening after sunset. 

"The seeds whose shells have been split begin to germinate in forty 
days or two months. Those with the whole shell do not germinate until 
the end of September or in October. But generally, the sprouting of olive 
trees is not very abundant during the first year, and most of them ger- 
minate in the following spring. 

"The seedbed must be kept constantly free from weeds; care must also 
be taken that the surface of the soil does not become crusty. 
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" During the warm weather it will be advantageous to protect the tender 
plantlets from the rays of the sun. In winter, if the ground is exposed to 
the frosts, the young plantlets must be covered, the cover is arranged in 
guch a way that it can be removed during the warmer hours of the day. 

'' Those who are in need of only a few olive trees, may sow them in large 
terra cotta pots, that are to be sheltered in winter. 

"As the olive trees continue to germinate in certain quantities for over 
two years, it is well not to destroy the seedbed until the end of the third 
year. 

" The olive plantlets born in the autumn of the first year are transplanted 
in the following autumn. Although generally the transplantation is made 
in spring, autumn is generally preferred. Firstly ^ because in the spring 
the plantlets are more subjected to suffer by reason of the aridity, as part 
of the roots dry up and are unable of absorption; secondly , because by oper- 
ating in the autumn, the following winter permits the roots to remain well 
in contact with the earthy particles, before the plant begins to germinate 
actively; lastly ^ because by transplanting in the autumn, the loss of plants 
sustained is generally about one half and even two thirds less than when 
transplanted in the spring. 

" The transplantation from the seedbed into the nursery can be done by 
transplanting when the soil is soft, without minding if the earth adheres 
or not to the roots. 

^^Nursery — Pots, When the plantlets have reached eight inches in 
height, they can be removed from the seedbed and placed into the nursery. 

" The latter must be situated in a place protected from the frost, exposed 
to the south, and possess the same requisites as the seedbed, only it must 
be worked deeper. 

"The soil of the nursery must be moderately loose and calcareous. 

" The olive plantlets are disposed in squares or quincunx. 

" The disposition in squares is perhaps to be preferred, because it leaves 
between the different rows of plants a kind of small path, thus permitting 
to easily perform the necessary work, as the hoeing, the grafting, etc. 

" During the time the olive trees remain in the nursery, it is necessary 
to keep the surface of the soil loose and. well freed from weeds. During 
the summer the plantlets are moderately watered when possible. 

'' In order that the stem may grow straight, all the small branches that 
come out near the basis, and on the lower thirds of the stem itself, must 
be removed, according to the degree of their development and strength. 

" When the plants have reached a height of eighteen inches they are 
secured to small canes, which shall be replaced by small posts when their 
development is greater. The small canes may be placed in position when 
the plantlets are transported from the seedbed to the nursery. 

" The small trees may be grafted when they have attained the age of 
four or five years, and after two or three more years they may be placed in 
their permanent abode. 

"Instead of putting the olives raised from seed into the nursery, culti- 
yators nowadays place them into terra cotta pots as soon as they are taken 
fi'om the seedbed. After the plants have remained in these pots one or 
two years, they are transplanted into other larger pots. 

In the latter case may be used the usual pots for layers. The best are 
those having two or three lateral holes, besides the one in the bottom. 

The use of pots is commendable for many reasons, especially because 
Jt allows the sheltering of the plants during the severe cold of the winter, 
i\^ S^^fting and watering them with greater facility, and also to easily put w 
^hem ia their permanent abodes; since by simply overturning the pol^ I ^ 
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when the earth is not too dry nor too moist, and by lightly striking on the 
bottom, the plant comes out of itself with its whole earth cake (pane).* 

" If, by compression of the walls of the pot the roots become felted, they 
may be somewhat thinned. 

" The mode of preparing the pots for the plantlets, taken from the seed 
bed, is the same practiced for all the garden plants. They are drained, 
with potsherds placed on the bottom, with a few dry leaves or chips on 
top,f and then the pots are filled with earth that has been mixed with well 
decomposed and minced manure. 

Dr. F. L. Gould of Santa Barbara, who has had considerable experience 
in growing olives from seed, says: 

" The time required to obtain olive seedlings by the usual method (plant- 
ing the pits) is long — a year and often more; and in order to shorten this 
period I cast about to devise a method which should abridge this long 
interval. I had read of the two suggestions of cracking the stone, and of 
filing away one end, and the idea struck me that the complete removal of 
the kernels from the investing shells would be more thorough and quicker 
at least than filing off the ends of the pits. This plan of removal I deter- 
mined to try. I cracked the pits in a small hand vise, extracted the ker- 
nels and planted them on March eighteenth, and on April twenty-first was 
gratified to find two little seedlings appearing, and from the last date to 
the present moment (July second) the little trees have been coming up at 
the rate of from fifteen to twenty or more a week, so that I now have in the 
neighborhood of two hundred seedlings, in spite of having lost many by the 
depredations of snails. 

^' I fill an ordinary wire box (the bottom of which has been perforated 
many times by a medium sized bit, to admit of good drainage) \^ith sifted 
sandy loam, to within three inches of the top, then add one half inch of 
creek sand, distribute the kernels, and cover with an inch or an inch and a 
half of sand. 

" I find it better to plant rather deep, so that the seedlings may more 
easily draw themselves out of their investing envelope. It is hardly neces- 
sary to add, that the box is kept moist, and carefully shaded all the while. 

''At first I thought that olive pits had no suture or division line (so 
marked in peach, plum, and apricot pits), but I found that close examina- 
tion of the stem end of the pit showed the existence of shallow grooves, 
which indicated the line of separation of the sections of the pit. 

" These grooves are more noticeable in the fat pits than in the long 
slender ones, and are of great assistance in cracking in a vise. In a light 
proportion of cases, by placing these grooves at right angles with the jaws 
of the vise, the two halves of the pit will fly apart, and thus render extrac- 
tion of the kernel easy. 

" I estimate that a moderately deft-fingered person can easily obtain 
some six hundred kernels in a day. 

" Not all pits contain plump kernels; on this point there is very conflict- 
ing testimony, different authorities giving from 1 per cent to 50 per cent 
of sound kernels. 

" I apprehend this divergence is owing to the age of the trees from which 
the olives were taken. I have obtained results far different, ranging in 

*The system of many gardeners of raising the olive plantlets in pota without interring 
them is not to be commended. In this manner the plants become accustomed to frequent 
waterings, which, after they are put Into their permanent place, could not be continued. 
Deprived of such watering, the plants suffer greatly, and many die. 

t Chips of unvarnished terra cotta, or, instead of dry leaves and chips, there may be 
used calcareous or limy fragments. 
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many carefully counted lots from 40 per cent to 98 per cent plump meats; 
the older the tree the higher the per cent. 

'* This method of planting the kernels obviates the necessity of soaking 
the pits in lye, to deprive them of their oily coverings, a tedious operation 
and not wholly devoid of danger to the eyes from splashing of the caustic 
liquid. '^ 

At the Quito Olive Farm at Santa Clara, I was shown last spring several 
olive plants, from four to six inches high, that had come up spontaneously 
under a grapevine, where pits had been thrown during the olive making 
season of last year 

INDIRECT PROPAGATION, OR BY OVULE. 

''In Italy, in many nurseries, the olive is reproduced by ovule instead of 
by seed. Olive sowing, with subsequent grafting of the young wild plants, 
before putting them into their permanent abode, is considered advanta- 
geous where high winds prevail. The tree grown by seed can better resist 
them, because, having a tap root, it can penetrate deeper into the soil. It 
may be observed, however, that the olive tree obtained by ovule is culti- 
vated without inconvenience also in regions subjected to the winds. Con- 
sequently that method of reproduction is preferred, considering that plants 
raised by seed require more time before they may be planted in the field. 
In fact, the olive, even when sown according to the best rules, in beds of 
choice and fine earth, watered when necessary and well kept, is slow and 
even takes several months in coming forth. One year after its birth, the 
tender olive plantlet must be transplanted from the seedbed into the 
nursery, keeping it there until it is developed enough to be grafted with 
buds, eyes, or scions. The latter method requires such a size of shoot that 
with the best conditions of soil, climate, and cultivation, the tree needs 
not less than two years of vegetation in the nursery. Thus from the sow- 
ing to the grafting there must elapse three or four years, after which we 
must yet look out for the development of new domestic branches before 
planting the olive tree in its permanent abode. However, in the large 
nurseries, the propagation both by seed and ovule ought to be adopted 
according to the demands of the cultivators. There are other methods of 
obtaining new olive trees, but all of them are less reliable. Some persons 
think it advantageous to rear the shoots in pots, which is known to be a 
useless precaution and expense, knowing that during the same space of 
time there can be obtained the best olive trees for planting, although cul- 
tivating them in open ground. Only when the soil of the nursery is .so 
loose that the young plants cannot be taken off with their native earth, it 
being an indispensable condition for transplanting with success in the new 
cultivations, we may, or rather we are obliged to use pots, from which the 
plantlets are removed when they are to be planted in the field. 

" Those who devote themselves to the industry of olive nurseries must 
take care that the land selected be possessed of sufficient compactness, so 
^s to be able to transport the plants with their roots protected by the earth 
lump or cake, without which very few would survive. The exposure and 
situation of the nursery is also important, it being more advantageous to 
select a fairly high place on a hill exposed to the southeast or southwest, 
^ther than a low valley and other exposures. 

*For the success of the young olive trees in the field, it is necessary that 
the soil of the nursery be not too rich or fertile. Persons should not pur- 
<^hase trees grown in soft fresh soil saturated with manure, as they could 
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not thrive in their permanent abode, which generally is situated on stony, 
poor, and dry hills or rising ground. 

^'The soil for the nursery must be broken up during the proper season, 
at a good depth, removing from it, if there are any, the weeds, roots, stones, 
and other rubbish. After breaking, it is well to let it rest for several months; 
then it is turned up with a spade, manuring it abundantly with normal 
stable dung, and if it be too argillaceous or strong, this would be the proper 
time to correct it by a mixture of sand, sifted rubbish, garden mold, and 
like materials. If, on the contrary, the soil is too loose, I do not think it 
would be convenient to seek to improve it, as the expense would be more 
than the price of the land. It is better to select, if possible, another tract; 
the more so, that with the constant working that a nursery requires, the 
soil becomes light in time, even if at first it was rather compact. It is obvi- 
ous that the plantation must be divided in regular squares, separated by 
paths which may also serve as drains for rain water. The partition of the 
soil is advantageous in order to easily do the continual works that are 
required. Although an excessive watering must be avoided, not to accus- 
tom the plants to a too active life, when afterwards they must live more 
soberly, yet they must be watered in a certain measure; consequently, it is 
necessary that the nursery be provided with water. 

**The belief that the olive trees, cultivated from their birth in one locality 
and transported permanently into another, are liable, because of the change 
of air, to waste away, has no foundation (in a zone where the olive tree 
thrives, the difference cannot be such as to prevent its so called acclima- 
tion). What is important is that the olive plantlet be not grown in a too 
rich soil, because in that case it cannot always (on the contrary, rather 
seldom) be planted in a better soil. Hence the necessity of forming a soil 
of middling fertility, thus preventing also, after a period of years, the mod- 
ification in the quality of the soil in the nursery itself. Besides, it is well 
known that, by growing constantly the plantlets in the same soil and remov- 
ing the adult ones surrounded with earth, it impoverishes the soil itself. 
This is avoided by the above system, because the soils necessary to form 
that of middling fertility are brought from the localities where are found 
the different quality, and thus the cultivation of the plantlets may be con- 
tinued indefinitely on the same element*" 

PROPAaATION BY SIMPLE AND RAMIFIED SLIPS. 

Aloi writes: "The simple slip is a piece of olive branch about eighteen 
inches long, which is planted in the soil by its larger end. The slips must 
be detached from fruit-bearing trees of good quality; they must be strong 
and vigorous, with the bark thick and pithy, and provided with gems from 
which the issuing of shoots and roots may be easy. In order that the slip 
may turn out well, it must be developed in a nursery having the same 
exposure as the tree from which it was detached. 

" Having cut the slips and before preparing them, there are made holes 
in the nursery to place them, using a long dibble. In making the holes 
care must be taken not to twist the dibble, nor to incline it to the right or 
to the left, because it would harden the sides of the hole, which must 
remain soft as much as possible. A sloping cut is made in the lower part 
of the slip to be put into the ground, and another cut slightly inclined is 
made in the superior part; then the twigs are overlaid with cow dung and 
rolled in good garden mold. 

" Then they are placed into the holes by the end having the sloping cut, 
leaving out of the ground a length only of about six inches, and some good 
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garden mold is so arranged all around that the gems may be in perfect 
contact with the earth. The outside cut is smeared with some mastic to 
preserve it from humidity. The higher underground part of the slip is to 
be surrounded with two to three inches of ashes and fine earth mixed 
together. 

" The same rules and precautions as before described for the simple slips, 
are to be put in practice for the ramified twigs. 

" The ramified or composite twig differs from the simple slip in that it 
is provided with small branches. 

*«The composite twig must be planted at first in a provisional nursery, 
and only when it has acquired shoots and roots is it transported into the 
true nursery. When the composite slips have received the same atten- 
tions that are prescribed for the simple slips, they are interred in the pro- 
visional nursery horizontally, the larger end lower than the small one, 
leaving their small branches one half of the length out and one half within 
the earth. 

"After the first year, the outside branches having put forth leaves, and 
those within the earth small roots, the composite slip is extracted and 
divided into so many pieces as there are branches, and each of these is trans- 
planted into the true nursery, where they are attended to in the manner 
described. 

PROPAGATION OF SUCKERS.* 

'' Between the roots at their insertion with the trunk, and on the large 
roots running on the ground, a great number of suckers are often developed 
that can be turned to advantage for the propagation of the olive tree; it is 
even the quickest manner to propagate it. For the most part these suckers 
are provided with roots; if they are in great number, they are thinned out, 
leaving the most vigorous and strong, and covering them with earth, in 
order that those without roots may be rooted. 

''On the following year they are detached from the mother plant and 
transported into the nursery, where they, are planted." 



XL 

VARIETIES OF THE OLIVE TREE. 

From the single European Olea there issued so many varieties of olives 
that to-day their number is not reckoned. They were produced by means 
of fecundation,! or by the various conditions of climate and soil where its 
cultivation was introduced, and also, as all other plants, both herbaceous 
and arboreous, by good cultivation. For the same reasons, however, many 
of these varieties did not nor do they now maintain themselves perma- 

*The suckers are the gems that have germinated spontaneously between the roots, at 
their insertion with the trunk, and on the large roots running on the ground. 

t Baron Vincenzo Ricasoli, in the Bulletin of the R. Tuscan Society of Horticulture, 

ito ^^^^' treats partly of this fecundation : 
The fecundation oi the plants, in order to obtain varieties in the flower, fruit, leaves, 
and consequently in the plants tiiemselves, is accomplished in many ways and by diflFer- 
^t means; and the student of natural sciences is seeking continually, with favorable 
*°,fcess, the truth, and explaining the hidden phenomena of the vegetable kingdom. 

^n important agent of the fecundation of some plants, is the wind that transports the ^w 
pollen from the flower of a plant to the flower of another, and even ataa gre^Nttstai^^-Y I >^ 
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nently, while others did; consequently each oleiferous region has its varie- 
ties of olive trees with their own characteristics, some being noticeable for 
the height of their trunk, some tending to have constantly long, nearly 
straight ascending branches, and some, on the contrary, keeping low their 
trunk and having their branches inclined in such a manner that their foli- 
age assumes a fine round form. 

Other varieties of trees are dressed with larger or smaller foliage, more 
massive or thinner, darker or lighter, and produce fruit of different form 
and size, more or less fleshy, more or less rich iu 
soil, of greater or less degree of fineness and trans- 
parency, or with a pulp of more or less delicacy 
when used as an eatable fruit. Lastly, different 
other varieties are more or less productive, and 
more or less resistive to the winds, to the drought, 
to the frosts, and storms in general. 

Those changes have caused a general increase 
of the said varieties, and explain how. the most 
ancient writers knew only a few, and extolled 
some of them, which, by reason perhaps of the 
modifications to which they were subject, by the 
different conditions of soil, atmosphere, and culti- 
vation, or by reason of the changed locality of 
their abode, are now unknown. In the useful report on the conditions of 
agriculture in Italy for the years 1870-71, published by the University of 
Agriculture, Industry, and Commerce, there are set down three hundred 
varieties. This number, for the reasons already explained, ought to be 
materially reduced, after a well done rational work on classification. 

The varieties of the domestic olive tree ought to be divided only into two 
classes, each of them divided also in two sections, that is: 

Class L Section 1. 

Variety of olive tree whose stem tends to a great dimension, that has 
curved branches, whose leaves are of a light red color or finely ash-colored, 
with a rather large fruit, the pulp of which is delicate and the production 
of oil perfect. 

In this category should be included the olive tree producing eatable 
berries. These varieties require a. favorable exposition; that is, they must 
be protected from the winds, and have a constantly mild climate and a 
fertile soil, which favorable dispositions are enjoyed here by the Ghrreggiola 
or Frardoia, the Grossaia^ the Razza, the Razzola, the Oriola, etc. 

Class 1. Section ^. 

Variety of olive tree tending to smaller dimensions, having curved 
branches, leaves of a light red color or finely ash-colored, rather small 
fruit, producing good oil. These varieties do not require a constantly mild 
climate, and adapt themselves to a variable one, and to expositions sub- 
jected to the winds, and thrive in less fertile soil; as, here, the Weeping, the 
Mignola or Gremignola, etc. 

accomplishes the delicate mission. Another very important agent is generally the inter- 
vention of animals. There are flowers so strangely shaped, and whose structure is so 
complicated, that they could not, by themselves alone, accomplish the functions that are 
absolutely necessary in order to prevent the degeneration or the extinction of the speciea 
to which they belong." 
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Variety of olive tree tending to large' dim*ensions, with a strong bearing 
of straight branches, dark or dirty green, large olive, less delicate pulp, and 
the oil production rather common. These varieties stand a climate less 
constant, and the highest and coldest expositions, but require a rather 
fertile soil; as the Moraiola or Morinella, the Leccina or Leccia, the Mor- 
chiaia, etc. 

Glass 2. Section 2, \ 

Variety of olive tree tending to small dimensions, with robust bearing of 
straight branches, leaves of dark or dirty-green color, small fruit, pulp not 
abundant nor delicate, scarce production, and common oil. These varieties 
stand an inconstant climate, the worst positions, and a dry or cold soil; as, 
in this region, the Pxmtarola, the Trilla, the Selvatica, the Oleastra^ etc. 

This classification, which maybe considered the most rational, may also 
be subordinate to modifications; yet it would not do to dissent from what 
Professor Caruso has written in his monog- 
raphy, where he justly observes that no at- 
tention ought to be given either to the form 
or to the color of the fruit, they being nearly 
always negative characteristics when a com- 
parison is made. He adds: 

"A good and rational classification of the 
varieties, uniting simplicity to clearness, 
must put any one in position to appreciate 
and select olive trees according to their agri- 
cultural requisites. It is not of much inter« 
est to the agriculturist to know that a variety 
bears olives of this or that form or color, or 
that its leaves are more or less abundant, 
more or less developed; whether they are 
large or small, and the fruit is red or black, 
round or oblong. This does not give a clear 
idea of the nature of the tree, of the place 
where it ought to be cultivated, of the man« 
ner of pruning that suits it best, of the dis- 
tance it requires in planting, of its fecundity, 
etc. What they want above all is the knowl- 
edge of the characters that show the resist- 
ance, the bearing, the stature, the precosity, 
the fruitfulness, and the oiliness of the tree. 

"The degree of resistance permits us to judge whether a plant can thrive 
in unprotected and non-temperate places, in unpropitious localities, or it 
demands the most favorable exposures, the positions well protected. 

**The bearing of erect and robust or of thin branches, numerous and 
reflected, suggests the form that the tree will have and the pruning that 
it requires to bear abundant fruits. 

"A great height, or medium, or small, tells us what area we must allow 
to each tree, and the proper distance, that it may grow and produce. It 
^ generally remarked that the height is proportionate with the domes- 
ticity. The wild olive trees are ten to fifteen feet high; the hardiest culti- 
vated plants make medium trees; those less hardy, larger trees; the trees 
of ^ the highest stature are the best olive trees, in proper situations. 

The degree of precosity in blossoming and maturing of the fruit is a 
good indication for valuing the fruitfulness j " ' 
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blossoming is a guarantee of certain fructification and of prompt maturity 
that permits to rescue in time the product from any vegetable enemies. 
" Lastly, the oiliness teaches us to prefer those olives which at equal 

weight, give more oil. -. i.i x i. " n 

" With this data as directing pnnciples, we may be able to embrace all 

the varieties of the olive tree in four groups, forming two divisions, that is: 

'^ Division 1. (Oleasters,) Group 1. 

'' Represents the wild type, which is not worth cultivating, because the 
berries are very small and very little fleshy. Shrub or tree ten to fifteen 
feet high. 

''Division 2. Cultivated Olive Trees. {Olivastri.) Wild Olive Trees.., 

Group ^. 

" Obtained from the seed of the best olives; the hardiest of the cultivated 
olive trees; small branches, robust and erect; berries of different size, but 
not much fleshy. Tree generally not very high, sometimes very showy. 

^^ Medium Olive Trees. Group S. 

"Less hardy; small branches, robust and erect; berries more fleshy. 
Tree of middle height. 

'^ Frantoiami. Group 4- 

"The best; small pendulary branches; berries of difierent sizes, very 

fleshy and oily, sometimes lacking oil and good only for pickling. Large 

tree, that produces mainly olives for oil. s , . i ixi. -l 

" The first division treats of the Oleasters (the Oka europ.) , which, although 

they form their fruit well (Allegano) and yield a crop, cannot be cultivated 

with profit, because the small berries 
have the mesocarp very thin and give 
but little oil, representing thus a barren 
type, a good subject to be grafted. ^ They 
constitute a unique group, including few 
varieties, different in height, form, and 
the size of the fruit. 

" The second-division is that of the cul- 
tivated olive trees and includes three dis- 
tinct groups: the Olivastri^ the medium 
olive trees, and the Frantoiani. The Oliv- 
astri, obtained at first from the seed of 
the best varieties, form the group of the 
hardest and less, oily cultivated olive 
trees. The Frantoiani represent the group 
of the noblest and fruitful group of olive 
trees. Between the two there is interposed, for hardiness and productive- 
ness, the group of the medium trees. 

'' The Olivastri are distinguishable by their bearing of erect and ascendant 
small branches, by the foliage of darker color, and because they require 
severe pruning. They stand a poor soil, the winds, the fogs, and the frosts 
of the locality. They form well, bear olives varied in size, not much fleshy, 
consequently producing oil in limited quantity; the largest may be pickled. 
*'The Frantoiani, or trees truly oleiferous, send forth thin tender shoots, 
long peduncles, and must be sparingly pruned; their foliage is light; they 




IjECCIA. 



THE OLIVE — ^VARIETIES. 



85 




prefer protected positions, sunny exposures; fear the fogs, the winds, and 

Cannot stand the frosts; if the year is propitious, they produce well. The 

fruit varies in size; pulp abundant; oil 

fine, very pleasant ; at times they contain 

but little oil, and must be pickled. 
** The medium olive trees resist better 

than the Frantoiani on high and cold 

localities; branches ascendant, but less 

robust than those of the Olivastri. Olive 

of various sizes, less fleshy than the 

Frantoiani] richer in pulp and oil than 

the Olivastri. 

" The cultivated trees which belong to 

the second group {Olivastri) are, in Tus- 

<jany, the Olivastri^ Leccini, Mignoli or gj. agostino (Green oiive). 

Gremignoliy Puntaroli, Trille, etc.; in 

Sicily, the Ulivastri. Cerasoli, Nervi, Crasturaffi, etc.; in Calabria, the 

Ultra prima, Coccitani; in Puglia, the Cellinio, Leccesi, Scuranesi or Uardo; 

in Liguria, the Salvatici, Mortini or Mortegui; in the lower western region, 
the Colombari; at Sestri Ponente, the Mattari or Oliv- 
astri, etc. 

" Included in the third group (medium olive trees) 
are, in Tuscany, the Moraiolo or Morinello; in Sicily, 
the Oaltahellottese or Palombino, Bianchetto {Biancol- 
iddu), etc.; in Calabria (Piana di Palme), the Eoton- 
dello or Ottobrarico; in Puglia, the olive tree of Mono- 
poli; in Liguria, the Merlino of Alberga, Pignolo of 
Savona and Rapallo, etc. 

" The fourth group {Frantoiani) includes the trees 
known in Tuscany under the name of Frantoiano, 
Frantoio, Razzo, Razzolo, Grossaio, Coreggiolo; in 
Sicily, the Ugghiarn, Nebu or Zaituni, Calmignaru, 
etc.; in Calabria, the .Mammola-, in Puglia, the 
Paesano of Bari, or Barezano, Ogliarolo, and Racin- 
oppe, of Corato; in Liguria the trees called Tagliaschi, 
from Finale and Voltri; Pignoli, of Oneglia, Lavag- 
nini of the Riviera Levante, Razzoli of Sestri Ponente, 
of Levanto, etc. 
"In Tuscany forty varieties have been enumerated as follows: 




Belmonte. 



Variety. 



1. 

2. 

3. 

4. 
*5. 
*6. 

7. 

n. 

9. 

10. 

11. 

12. 

13. 
*14. 
*15. 
•16. 
*17. 



American (so called) 

Amerina ,- -- 

Bacolina 

Bastardona 

Belmontet 

St Caterina (eatable fruit) 

Oerretana 

Coreggiola - 

Cucca (eatable fruit) 

golce (sweet) (eatable fruit) 

Francese (French) (eatable fruit) - 

Frantoiana - -,. 

Gentile (fine) (eatable fruit) 

GiogHaia 

J^remignola 

^rossala 

l^eccia 



OttiaiN. 



-- Aretiuo. 

Cortona. 

- Valley of Nievoli 

Pisan HiUs. 

- . Florentine Hills. 
. , Florentine Hills. 
, Valley of Nievoli. 
. - Florentine Hills. 
-. Florentine Hills. 
...Florentine Hills. 

Fisan Hills. 

..Florentine Hills, 
..Florentine Hills. 

Amiata. 

Pisan HiUs, 

. Pisan Hills, 



DTgltlzecfby"V:jJ"00 
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Vaeiett. 



18. 

19. 
*20. 
*21. 

22. 
*23. 
*24. 
*25. 
*26. 
*27. 
*28. 

29. 

30. 

31. 

32. 
*33. 

34. 

35. 

36. 

37, 
*38. 
*39. 
*40. 



Leccia piccola (small) , — 

Maremmana 

Mignola - 

Mignola (large olive) .-- 
Moraiola grossa (large) - 

Morchiaia - 

Morinella 

Mortellina, or Trilla 

Occhina, or Puntarola.. 

Ogliara 

Olivastra 

Orida 

Pallona 

Perugina 

Pesciatina 

Plangente (weeping) J,. 

Pillora 

Pocia (eatable fruit) 

Ragiale.- - 

Kastrellina .- --- 

Razza _ _ 

Rossellina 

Salvatica. ., 



Okioin. 



Florentine Hills, 

Siena. 

Florentine Hills. 

- - - , , Valley of Nievoli 

Maremma. 

Florentine Hills. 

Florentine Hills. 

Valley of Nievoli. 

Valley of Nievoli. 

Valley of Nievoli. 

Amiata. 

...Maremma. 

,_..- Valley of Nievoli. 

Oortona. 

Valley of Nievoli. 

Florentine Hills. 

-- Pisan Hills, 

_ Oortona. 

Oortona. 

Oortona, 

Pisan Hills. 

Florentine Hills. 

-Littoral of Maremma. 



*' Having thus begun the study of the varieties of the region, there ought 
to be grafted at the same time in each locality, the varieties of the other 
regions, so that it could be possible to ascertain the character of each 
variety, and how they are modified by the change of locality.^' 

The main varieties known to-day in the different Italian provinces, are 
the following: 

In Tuscany., 

1. The Razzo or Frantoiano, 

2. The Frantoio^ Grossaio, and Ooreggiolo, 

3. The Morinello or Moraiolo. 

4. The Mignolo or Gremignolo. 

5. The Leccino or Leccio.l 



* The following varieties bearing eatable fruits, are added: SanU Agontino (Audria), 
Bella di Spagna^ SLiidi Ascolana. 

t This beautiful variety is similar to the olive Razza, and to the olive Bacinoppe; it is verf 
prolific and produces excellent oil. 

X This excellent and beautiful variety is believed to be a large fruit {Mignola), is highlj 
recommended for the hiils, because it stands better than the variety Leccia on poor ana 
dry soil; it has' given proof of hardiness, and produces oil of fine quality. 

f '* In 1872 {Agri-coltura Italiana, of December, 1877), after a frost that caused considerable 
damage to the olive trees, the Board of Agriculture of Florence appointed a Commission 
to visit the damaged localities in order to study the injuries suflFered by the plants, and 
the reason why, while some groves had died, some others contiguous to them had 
remained unhurt; and possibly to suggest to the olive growers what they could do is 
regard to the losse^they had suffered. 

"I had the honor to belong to that Commission, and from the careful examination/ffC 
made, our attention was called to the following fact that we noticed in two localities- 
At Poggio, in the middle of a grown up grove of olive trees, that formerly was magnifr 
cent for vigorous vegetation and now almost wholly destroyed, a single plant was greefl 
and prosperous. The injured plants belonged partly to the varieties Franioiana .ov Cores' 
giola, partly to the Morinella or Mariola; the one that remained unhurt was known ^ 
the name of Leccino. We noticed the second case on the hill of Pietra, where a tree* 
the variety Leccino had remained unhurt in the middle of the nearly general destruction 
of the other varieties. 

"After further investigations we heard that in the Province of Pistoia this variety wa* 
preferred by the cultivators of those regions, because it is more hardy in the low tenipe^* 
ature that is so frequent in that district. In fact, we found that since twenty years th«J 
had commenced the substitution of the Leccino tree to the old variety of olive trees. 

"The Leccino tree requires a fresh and very fertile soil, and its virtues cannot be g^^J' 
an teed in other conditions, because the plants of this variety not planted in such soil'*'' 
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In Sicily, 

1. The Ofliaia., or for oil {Ughiara, Ughialora). 

2. The Neba or Zaituni. 

3. The Calamignara or of Termini. 
4 The Caltabellottese or Palomhina. 

5. The Bianchetta (Biancoliddn). 

6. The Cerasola. 

In Calabria. 

1. The Mammola or Mammolese. 

2. The Ottobrarico, 

3. ^ The Eotondello. 

4 The Coccitano or Coccitanico. 

In Puglia and Basilicata, 

1. The Paesano at Bari, Baresano in other places. 

2. The Ogliarolo or Da olio (for oil). 

3. The Racemi or Racinoppe, 

4. The Monopolese or of Monopoli. 

5. The Cellino^ Laccese, Scuranese of Nardo. 

In Umhria. 

1. The RasOy RagghiOy or Raggio, 

2. The Tondo or Tondulo, 

3. The Fecciaro. 

In Liguria, 

1. The Taggioso, Taggiasco or of Taggia in the Riviera di Ponente, 

Lavagnino or Razzolo. Riviera di Levante. 

2. The Pignolo. 

3. The Colombaro. 

4. The Martina. 

In ike Basin af Garda, in Trent, and in the Provinces af Verana and Brescia, 

1. The Casaliva, Casali, or Nostran. 

2. The Razzo or Razzar. 

3. The Gargnan, Gargna, Grignan. 

4. The Drop, Forte, ^tambalat, 

5. The Favarol, Favar, Fofognon. 

..J^^ wM*^^ ^^^^^ ^f Ascoli, illustrated by Professor Castelli in a pamphlet 
entitled " The White Olives of Ascoli in the Olden Times." He says: "A noble 
citizen of the Marche, the lamented Count Spada, while dining in a res- 
t^T^?^ ^^ London, noticed on the bill of fare the olives of Ascoli. Wishing 
^^_^^;Ste Jhe8e deliciou s fruits, which do honor to their region, he ate some 

and^i5ft^®+!S* ^^ *^^*' *^^ P^^^*^ Srown from the seed 1872. grafted to this variety in 1876. 
rew on i^?,i^^J™^'?5''*^y I" i^77, one near the other, during the first years the two trees 
lound n^S^ 1 conditions, but while one of them, planted in high ground and not having 
Wutiffll Ho^JS®®' became in a few years, without any aid, fine and majestic, with I 
ground mT*- green fohage, and bore hne olives; the other, which was planted in a lower 
tree bn+ i+ ??-'^ perhaps obstacles in some stony underground strata, became also a fine 
soil whpri V ^ ^*^®* ^*^ ^^^^^» ®^^^ ^^^ olives, show the diversity of the conditions of the 
Watered in ^^^^* notwithstanding its being assisted by frequent manuring, and also J 
aa this niioif^!^^^.^™®'; . '^*^^? variety must not always be considered as the hardiest to cold/^i^ I r> 
"*« quality IS subjected to the hygrometrical conditions of the soH." ! VJ \\\ 
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AscoLANA (Green olive). 

well-to-do families of Ascoli. 



of them, but found when settling the account that in the EngHsh metrop. 
olis the white olives of Ascoli cost about 20 cents each. They cost nearly 

the same in Paris and are considered a 
delicacy for the rich. It must not be 
thought, however, that all the olives con- 
sumed in London, Paris, and other cities 
come from Ascoli. As is the case with all 
commercial products of high reputation, 
the goods are named after the locality that 
gives them more credit than favor. 

" In Ascoli the price of the pickled olives, 
put in proper recipients for distant expor- 
tation, varies from $3 to $5 per pound. 
The quantity is about one half consumed 
on the place. During many months of the 
year the white olive ends the meal of the 
Stuffed with meat and other ingredients 
these olives are also an appetizing dish. This small industry handsomely 
remunerates many producers. 

'^First — That of the properly called tender olive {Oliva tenera) is rather 
large, nearly round, pale of color, with a very small pit, and generally flat. 
"/Second— That of the nive olive (Oliva gentile), with a little larger pit, of 
more oblong form, and of pea-green color. 

*' Third — That of the hard olive ( Oliva dura) , whose volume oftener equals 
that of the two preceding qualities; but it differs by its lengthened form, 
by the dark green of its surface, by its larger ovoidal pit, and by its rather 
hard and tough pulp. 

"Generally for the first and the second grafting, selection is made of 
gems taken from plants that produce olives of the first or second quality; 
that is, the tender and the nice, keeping an inverted order; that is, placing 
buds of the first quality on shoots of the 
grafts produced by gems of the second. 
"The less followed system, but, as 
has been shown by experience, the more 
fruitful, is that of using in the first 
grafting the gems of the hard olive ( Oliva 
dura), and in the second those of the 
tender (Tenera) olive. After all, the 
other processes practiced in the oleifer- 
ous regions for the cultivation of the Olea 
europea and its varieties, are useful also 
for the olive tree grown for its fruit. It 
has been found advantageous for the 
latter to frequently water the shoots of 
young grafts, and even the grown up 
trees, during summer. A sure reward 
for this work will be a more abundant 
crop of choice olives." 

Another fine variety for pickling pur- 
poses is called Bella di Spagna, A variety discovered in Greece by Prof- 
essor Orphanides. Its fruit is white, that is ivory white, tending to yel- 
lowish, and its foliage is of a fine light ash-colored green on the upper face, 
while the under face is of a fine nearly silvery gray. All these characters 
constitute a variety truly distinct and ornamental. This olive was exposed 
at the World's Pair of Vienna, and at the Subernational Horticultural Faif 




THE OLIVE — ^VARIETIES. 



89 
Its oil 



of Florence, under the name of Olea lencocarpa or Chion-carpa. 
is very fine. 

Professor Casabuona writes: Many are the varieties of the Olea europea* 
cultivated in the different oleiferous regions of Italy, and to exactly describe 
them would be hard and difficult. In order to bring them to the knowl- 
edge of the cultivators, I will confine myself to the principal varieties, and 
those best adapted to the Italian soil, those which combine facility of 
cultivation with abundance of production. 

Olea amygdalina. — ^Amygdaline olive tree, resembling the almond (man- 
dorline), known in Southern France by the name of Plant d^Aix, This is 
one of the finest and best varieties, and is extensively cultivated in Pro- 
vence. Its fruit has the form of the almond. It is used for preserving, but 
it could be also converted into oil, as the oil it gives is sweet and of good 
quality. 

Olea augulosa. — Olive tree Galliningo, resembling the laurel; stands well 
our hardest winters; its foliage is not very dense. The fruits are reddish, 
provided with a long peduncle, and are preserved in vinegar. Its oil is of 
middling quality. 

Olea atroruhens. — Reddish olive tree. 

Olea colomharo. — A tree of middling size; it fears the frost; prefers a 
stony soil and calcareous localities. Its fruit is of a fine dark violet color, 
is small, abundant, and produces the finest oil. 

Olea atrovirens, — Pointed olive tree, known in France by the name of 
Punchude and Rougette. Its fruits are pointed at the extremities, and 
when perfectly ripe are orange colored like the fruit of 
the jujube tree (Zizyphus vulgaris). It produces oil 
of good, but not of the first quality. 

Olea cranimorpha, — Olive tree (sorbaio) resembling 
the service-tree, known in France under the name of 
Cormean (sorbe) and in the Ligurian localities, under 
those of Lavagnino (from Lavagna) and of Taggiasco 
(from Taggia). Its branches incline toward the 
ground, and as it increases in volume the tree assumes 
a picturesque appearance; it could therefore be culti- 
vated also as an ornamental plant. This is one of the 
best and most productive varieties; small fruit, elon- 
gated, very black when ripe; pit pointed at both ex- 
tremities. 

Olea reispanica, — Olive tree of Spain, olivotto (small 
olive tree). Its fruits are the largest of all the vari- 
eties; excellent for preserving purposes; if converted 
into oil they would give a bitter oil. In Seville there 
18 cultivated one of its under varieties, known under the name of Aceituna 
^ la Reina (olive of the Queen), that is preserved and is of the size of a 
A^amson plum. Its pit is very small. 

OZea oblonga, — Elongated olive, known in Provence under the name of 
"choline and Saurine, and in Italy under the name of Pignolo, Its fruit 
^ considered the best for preserving purposes, and is also dried; it pro- 
<iuces a fine and sweet oil. According to the distinguished Rosier, those 
names are given also to another variety having the qualities of the Olea 
Wonga, whose fruit is a little smaller, of a more round form, and has the 
?!^^P^ongly colored. In Liguria this variety is called Crova. 




ROSSELLINA. 



bot>iT«*^^^^°^® ^^ varieties are called those alterations and changes that often i 

Digitized by 



the RP*!^ f flowers and fruit, in the leaves, and in other parts of the plants obtamgd fEoni-^ | ^^ 
« seed of a type species. ^^:^:.:^^^ u.,\jQQQ[^ 
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Olea odorata. — Blue oKve. Elegant plant, with large and numerous 
leaves; elongated fruit, possessing a pleasant aroma; it is excellent when 
preserved, but it does not last so long as the others of its kind. 

Olea praecox, — Black olive, Moorish olive, blackish olive. This variety 
produces very black oval fruits, from which is extracted an oil that is con- 
sidered of the best; small pit. 

Olea regia. — Royal olive, known in France under the name of Triparde. 
Produces excellent large fruits for preserving purposes; if converted into 
oil, the oil would be of the worst quality. 

Olea racemosa, — Branchy olive tree, known in southern France under 
the name of Bouteillac, Boutiniane, and Nepugete, This plant is not much 
sensitive to frost, stands our most severe winters, but 
its production is very variable. The oil is good, but 
it has the great disadvantage of depositing consider- 
able sediment, the fruit having a very fleshy pulp. 

Olea spherica, — Spherical olive, harralingo olive 
tree. Plant of fine vegetation, whose fruits are more 
rounded than any other species and variety, and 
from which a delicate and fine oil is obtained. 

Olea suhrotunda, — Olive nearly round. Robust 
plant of fine growth and abundant production. Fruit 
small, very bitter, giving an excellent oil. 

Olea variegata, — ^Variegated olive, marbled olive 
tree, whose fruit varies in form and color, passing 
from green to red, and from the latter to violet beautifully speckled with 
white; oil of middling quality. 

Olea viridula. — Greenish olive, oval fruit, that keeps for a long time its 
green color, but subject to putrefy at the time of its maturity. This variety 
enjoys a very good reputation at Port Saint. Esprit (district of Avignon), 
but is not cultivated in any other locality. This may depend upon the 
soil, the climate, and also upon the method of cultivation. 

The characters of many other cultivated varieties could be described, 
but I think that the foregoing are sufiicient; however, I will name two 
more: the sweet black olive {Olea nigra dulcis) and the sweet white olive 
(Olea alba dulcis)^ because their fruit, when well ripe, do not require, to be 
eatable, so careful preparation as the other species, being of excellent qual- 
ity for pickling purposes. 

Nothing remains to be added in regard to the utility of the explained 
matters, but being desirous to unite the pleasant with the useful, I shall 
yet entertain the kind reader on the ornamental species of olive trees that 
serve exclusively for the embellishment of the gardens, and for the botan- 
ical collections: 

Olea apetala, — (Hort. angel. Vahl. Pers.) Olive without petals. This 
species is a native of New Holland; has elliptical oval leaves, quite entire. 
The flowers, without petals, as its name indicates, are disposed in buncheB. 
It is cultivated in conservatories. 

Olea americana. — Olive tree of America. It is found in the Carolinafi 
and Florida. It is an erect plant, with leaves lanceolate, elliptical, ratbei 
oblong, pointed, smooth, entire, solid, glossy on the upper face, and of a fine 
yellowish green. It blossoms in June; its flowers are arranged in clos^ 
bunches; its bracts are persistent, united, and small. 

Olea capensis. — Olive tree of the Cape of Good Hope. Very dwarf and 
bushy plant two feet high. Its branches are rough, whitish, tetragon; 
leaves opposite, oval, rounded, very large in comparison to those of the 
European varieties; quite entire, solid, stiff, of a fine, dark, and gloonaj 
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creen on the upper face, pale on the under face. It blooms at different 
times; small, white flowers, disposed in elegant and showy divergent 
bunches. One variety only, with elliptical, wavy leaves, and green pedi- 
cles, is cultivated. 

Olea evmrginata (Lam.). — Emarginated olive, called, in India, Fonnei. 
Originally from India and Madagascar; tree of about sixty feet in height, 
whose branches are opposite, gray, and striated; has the leaves opposite, 
oval, rounded, notched at the summit, quite entire, solid, wrinkled, of a fine 
lively green on both faces; the pedicle short and wrinkled. Flowers larger 
than those of all the other species of this class, bell-shaped, in four small 
divisions, beautifully disposed in terminal bunches. 

Olea exasperata (Jacq.). — Rough olive tree, originally from the Cape of 
Oood Hope, blossoming in May. Bushy plant of about five feet; erect and 
dark branches; leaves opposite, oblong, obtuse, with a point, quite entire, 
solid, glaubrous, five to six inches long. Numerous 
white flowers in trichotomous and terminal flowery 
tufts. 

Olea excelsa (H. K.). — Olive tree of Madeira. 
Small plant having an erect, gray, and branchy stem. 
Leaves lanceolate, elliptical, pointed, and not smooth 
like the Olea americana ^ but with the edges reflected, 
quite entire, solid, shining, of a dark green color on 
their upper face. Flowers in dense bunches; the 
bracts leafy, the flower cup-shaped and persistent, 
the higher caducous, large, and leafy. 

Olea fragrans (Thumb.) — Osmonthus fragrans 
{Lour). — Odoriferous olive tree, {Odoriferous osman- 
thus)* From China and Japan. Tree measuring 
three to six feet; having branches more flexible 
than those of the other olive trees. 

Thumb {Osmanthu8 fragrans Lour). — A native of Japan and China. 
This plant is now too well known to require a description, but it may be 
seasonable to give some particulars about it that, perhaps, are not so well 
understood. 

Although always green, and consequently more exposed to feel the inju- 
ries of the snow and frost, the Olea fragrans may be said to possess a 
degree of endurance of cold rather greater than the common olive and its 
•compatriot, the camellia. Contrarily to the latter, the Olea grows equally 
well in the shade, in places short of light, without ever seeing the sun, 
•or in a full southern exposure; it does not require, as is generally believed, 
manured soil, but thrives in any good common soil. As far as we know, 
It does not produce fruit in our country (we should be grateful to those 
able to contradict this assertion). It is propagated by shoots, and oftener 
by grafts or slips that are made in summer and take without difficulty. 
I^he plants obtained in this manner bear blossoms even when very small. 

^,*^^^ following is quoted from the " BuUetino " of the R. Tuscan Society of Horticulture, 
oi September, 1876: 




Tbilla. 



L . y *f.^6ver, nowadays, goes via Servi and many other streets of our Florence, cannot 
ai leel a pleasant surprise at the sweet perfume that fills the air, nearly making it more 
espirable and purer. Rather different, indeed, are the eiiiuvia which we are 

tsom*^ * *o inhale in the city. And that delicate perfume, not too strong to be 



often con- 
annoying, 



ar^^ I ^ *^® minute flowerets of a plant sister to our common olive tree, the Olea fra- 
aceo S?^^^ opposite, lanceolate, pom ted, very large, denticulate, and very solidly cori- 
. eous. From July to August it is decked with white, sweetly odorous flowers, gathered 



i opposite, lanceolate, pointed, very large, denticulate, and very solidly cori- 

in tw ^"^ 5^ *^ August it is decked with white, sweetly odorous flowers, gathered 

TheT^fl^^ threes in the axils of the superior leaves, and supported by short peduncles. 



' "Owers enter as a special perfume into the preparation of tea. 

Digitized by 



^^oogle 
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Olitastba. 



The Olea fragrans may also be propagated by grafting it on the olive tree. 
or the privet, especially on the Ligustrum japonicum; and we advise the 
amateurs who possess large privets in their gardens to try the experiment^ 
thus substituting a very sweet perfume to the too sharp and not alwaya 
pleasing odor of the privet flowers. One could take advantage of the 
numerous flowers of the Olea, as they do in China and Japan, where they 
use them for scenting certain qualities of tea. 

We shall add a few words finally, concerning a species akin to the pre- 
ceding one and much less common, the Olea ilicifolia (Hort.), Osmanthn 

aquilifolius (Hort.), a native also of Japan, that 
seems to show such characters as to truly consti- 
tute a distinct species. Under many aspects, the 
latter seems to be preferable to the older species^ 
from which it differs by shining, varnished-like 
leaves, of a fine dark green on the upper face^ 
while the under face is smooth, finely veined, and 
of a lightly opaque green color. These leave* 
are nearly all notched in such a manner as to be 
mistaken for those of the holly, but they are not^: 
wavy; we say nearly all, because sometimes there 
can be found some that are entire and completely 
unarmed. The flowers of this species, arranged 
around the small branches of the preceding year/ 
are, as in the other species, of a snow-white color, 
- . , ,._ and consequently very conspicuous. Their per- 

fume 18 also very different and puts in mind that of the Gardenia; and it 
IS a curious fact that, while close by its perfume is much stronger and 
iik" th 1 tt " ^^ *^^ Olea fragrans, it does not spread at a distance 

Another well known species, or variety, is the Olea rubra, which resem- 
bles very much the Olea fragrans; its leaves are larger and its bearing is 
also more arborescent, but it produces scanty flowers, and its flowerets are 
very small and do not differ from those of the more common species. In \ 
m/lT l^^^""^^^^ ^""^ indicated various other species and varieties of oliveft 
{Olea), referable probably to divers forms of the species. 

le^.'::Z:n^^^ ^^^-^ ^' ^^^ ^V of Good Hope, with 

a S ?n^ ITJI''^ -f "" ^tl ^"^ ""P^^ g^^™^ ^be« i^ a good exposure, ia 
Lrvl W fw ?^r'^- ^"i* f! ^ Jn"'^' ^^i« *^«^ rather belongs to the con^ 
wi^If c^ i^"" H *^^ T? ^®^^- These olives require a gool soil, some- 
what sandy and need but a few waterings during wiLr. They are 

afsoTrl'^^^^^^^^^^ ^'"^ '''t ?.^^^ ^^^^ ^ l>ed oi^manure. They are 

vears^ th^f «^^^ ^^^^^ ^^* ^^ ^he end of two or three 

fnahotS JL^^f^^^^^^^ besides, by cuttings set into vases immersed 

The O/^f 'I ^ they grow under glass, shaded by small branches. ^. 
and J«?S^Tf ''^r*'' IS purely a hothouse plant. The Olea serraiifoU 

T^£'t^^^ ^^^^ ^-gl-<i «ome time since. 

The Olea chrysophylla. 

The Olea fioribunda. 

The Olea arborea. 

The Olea ilicifolia. 

The Olea ferruginea. 




Fig. No. 1. PI CHOLINE. 



Diqiti? 

^Fig. No.2. REDDING PICHOLINE.(CAL.). 
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INTRODUCED VARIETIES. 



PICIIOLINE. 



(Plate /, Figure 1.) 



This tree is of vigorous growth, but of average dimensions; its trunk is 
cyhndncal; its branches extend horizontally, and are of slight build- the 
rejection of its leaves are not numerous. The leaves are ovate-lanceolate 
very often enlarging themselves at the superior part: of average length- 
average length about two and one half inches; width, one half to two 
thirds of an inch; top surface of a dark green color; bottom surface 
approaching end of leaf, rather thick, and of a soiled white color. The 
leaves accumulate in great numbers on the young branches, covering them 
thickly. The fruit generally accumulates in the direction of the branches 
ot the year (yearly branches), isolated or grouped by twos; the stalklet is 
very short. The fruit stalk is very large, but short, and inserting them- 
selves in a rather large depression of the fruit; stigmate persistent, in an 
umbilic not very visible. 

The fruit of the Picholine is very delicate; the tree yields a good and 
regular production; hardy, and cultivated more for the purpose of pickling 
than for oil making. 

The olive is a trifle below the average size, of elongated form, but large 
near the fruit stalk, with a tendency of tapering itself towards the point; 
rather symmetrical; strongly fortified on one side at a point not attached; 
intermediate form between varieties Oliviere and Lucques. The fruit 
changes in color from light green to wine red, then to red blaek; the sur- 
tace carries a number of spots sufficiently visible. The skin is fine and 
the pulp abundant, of a dark red color, and quite fleshy; the pit is small, 
very elongated, pointed at both extremities, with a more pronounced curv- 
ature than is generally found in most olives. 

REDDING PICHOLINE (CAL.) 

(Plate /, Figure 2.) 

This tree is of small dimensions. The fruit is very small, as shown ir^ 
the illustration, and is of deep blue-black color; it makes very good oil 
and a very sweet pickle (ripe and green), but is best suited as a stock to 
bud and graft upon. This little olive was introduced several years ago- 
under the name of Picholine, which name it bore until it came into fruit- 
jpg- I have seen some of the original trees that were imported at that 
time. There is more than one variety. The tops of the trees supposed to- 
he the Picholine died down below the graft, and they put forth many 
^f K 1^' frona which this little olive originated. It is no doubt a wild species ; 
It belongs to that type. The illustrations of this, as well as of the Picho- 
jine, are natural size, and if their characters be studied the difference 
between the cultivated and the wild type will be observed without much 
explanation. The leaf of the cultivated type is oval, lance-shaped, and 
enlarged at the superior part. The leaf of the wild type is short, broad at 
center, and a character too well known among that species. The pit of the 
cultivated species is of manv types. The wild olive has only one, as 
Shown in the illustration of the Redding Picholine (Cal.). The fruit of 
^"^^edding Picholine being so small, makes it difficult of gathering. Fn ^ 
gathering the fruit the best process in use is to lay on the ground under 
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the trees large cloths, and the fruit is then stripped from the limbs with a 
wooden hand comb; they are then passed through a blower, to separate 
all the leaves, etc., from the fruit. 

COLUMELLA. 

{Plate II, Figure S,) 

I consider this variety a most valuable acquisition, because of its pro- 
ductiveness and superior quality of its fruit. • 

The tree is a rapid grower, of medium dimensions, stocky, and well able 
to support the great weight of such heavy crops as this olive produces. 
This is a very productive variety, and the weight of the fruit generally 
brings the branches to the ground, unless they are propped. It grows in 
poor as well as in rich soil; in the former the berries never attain a high 
color, being rather pale, and the oil, while good, is never of the best. On 
the latter, the berries attain a high color, and the oil is of the finest quality. 
The berries attain a better size and produce the best grade of oil in soils 
suitable to olive culture. In low, damp soils this olive thrives, but the 
fruit grown under such conditions can only be utilized in the form of pickles. 
The fruits of the Columella are bright yellow before maturity, and on 
ripening change to wine red, then to red black. The fruit being bright yel- 
low before maturity is most valuable for pickling. In the ripe state I have 
submitted it to a simple treatment of pure water, and in six days the fruit 
was ready for the table. It will thus be seen that the olive contains hardly 
any bitterness. The ripe olives contain a large percentage of oil. This 
olive is one of the hardy kinds and stands heavy frosts. 

This is a medium early variety. In some localities the berries become 
ready for pickling in September, and for oil in October. 

UVARIA. 

{Plate II, Figure 4.) 

This is a very valuable olive, both for pickles and oil. The tree is a 
rapid grower and quite hardy. It grows in poor and rich soils; its pro- 
duction is good on either, but better in soils and conditions suitable to the 
growth of the olive. The fruit is medium small, of a dark blue color, and 
hangs in clusters, resembling clusters of grapes. I have counted as many 
as fifteen large berries on clusters, as shown in the illustration. The fruit 
is excellent for pickles and for oil. I consider this variety one of the most 
valuable, and is perhaps the most productive olive that I know of. Last 
year the fruit on many trees was left on them until the heavy frosts in 
winter. All the other varieties near this one (except Columella) dropped 
their fruit. What fruit did remain on the trees shriveled and became 
worthless. The Uvaria did not shed any of its fruits, and the fruit was 
damaged but little. Many of the foreign varieties suffer greatly from cold 
weather; this is especially so with the early varieties; when the fruit is 
damaged by the frost, it rots on the tree. This variety is an early one, 
but the fruit can be left on the tree until late in winter, as it stands cold 
weather. 

SAILLERN. 

The Saillern is a very hardy tree, middling or tall, spreading out; truiik 
very big, enlarged at the base. Branches pretty vigorous, generally io 
limited quantities and large, much bulged out at the insertion, of dirty yel' 
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low color, longitudinally striated, and covered with apparent and pretty 
numerous freckles; wood decidedly canaliculate; knots not prominent. 
The leaf is lanceolate, regular, short, relatively large ; upper face shining 
light green, a little wrinkled; under face covered with a dirty white coat- 
ing pretty abundant. The leaf is nearly flat, the edges but slightly drawn 
back' the cover of the tree is but little provided with leaves, on the inside 
it is always tolerably thin. The limbs are not very thick, flexible; nerves 
well delineated on upper face. The mucron is well marked on the wide 
point of the leaf; hard, short, bent round. The petiole is large, short, 
bent over, bringing the leaves upon one another on the same side of the 
branch. The fruits generally isolated, occasionally grouped in twos on 
two-year old branches. The peduncle is long (fruits hang down) , inserted 
in a light depression of the fruit; stigma persistent in a well marked um- 
bilic. The olive is quite small, nearly ovoid, a trifle oblong, slightly 
bulged out on one side. The fruit is deep black when ripe, and very hoary; 
skin thin; pulp not abundant nor fleshy, juicy, colored a deep vinous red. 
The pit is big, of same form as the olive; tree of middling maturity. 

A delicate tree, sensitive to cold. It is, nevertheless, a meritorious vari- 
ety, especially on account of the excellent quality of its oil; not grown for 
pickling. 

ROUGET. 

The Rouget is a hardy tree, erect, and a rapid grower under favorable 
circumstances; trunk cylindrical, canaliculate; bark blackish gray, wrink- 
led; the main limbs are either horizontal or upright; the form of a vase or 
a ball are the most favorable to its development; shoots very numerous. 

The branches are numerous, even in the old wood; hardy, long, thin, 
horizontal, or semi-erect, of a dull gray, wrinkled, covered with many small 
regularly distributed freckles; wood irregularly furrowed, even on old 
branches; knots prominent. The leaf is lanceolate, pretty short, large; 
upper face deep green, with pretty numerous punctures stamped on the 
edges; under side slightly coated greenish white. The limbs are thick, 
with edges slightly drawn back; nerves little marked on both faces. The 
mucron is quite tender, little prominent, but well defined in the plane of 
the leaf. The petiole is short and quite thick. The leaves are numerous 
and the cover thick, of deep color; inserted perpendicularly on the branches, 
the leaves present outward their upper face; the result is that the tree is of 
a deep hue, and can be recognized at a distance. The fruit is generally 
distributed on the whole length of the two-year old branches, more numer- 
ous at the base; isolated or in groups of two, three, or four. The peduncle is 
quite long, entering into a shallow depression; stigma little apparent. 
The olive is of middle size or small, ovoid in form, narrowed in towards 
both ends; the fruit remains light red for a long time, then turns to a red- 
dish black; some olives remain red till the general crop ripens, hence its 
characteristic name of Rouget. The fruit is speckled with pretty numer- 
ous dots well marked on the red or reddish background; not very hoary; 
iniit rather shiny; skin pretty thick; pulp fleshy, colored by an abundant 
vinous red juice. Pit middling or small, of elongated ovoid form; this is 
a very late variety, 
f • ? ^P^g^t is a hardy variety, not sensitive to cold, and yields an oil of 



' quahty; also good for pickling. 
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VERDALE. 



The Verdale is of dwarf habit, half erect, and has httle vigor; trunk 
thin, short, conical, canaliculate, with bark rough and greenish gray; 
branches slightly drooping, principally those at the top of the tree; the 
tree has the general foMH of a ball with a light cover; the roots do not pene- 
trate at a great depth, and the tree is frequently rooted out by strong 
winds. Shoots scarce; easily grafted. The branches are not numerous, 
upright, or slightly inclined, inserted at a right angle, of a dirty yellow or 
light yellowish gray color; freckles scarce and dim; knots pretty promi- 
nent. The leaves are linear, ^ short, very narrow, well characterized by 
their feeble dimensions. . The ^nerves are very prominent, of light green; 
edges drawn back and forming a regular, well marked channel. The mucron 
is not detached and is but little prominent, slightly acute, situated in the 
plane of the leaf, slightly inclined in the direction of its curvature; upper 
face dull light green, a little wrinkled; under face dull white; limbs of 
medium thickness. The petiole is short, thin, bent round, so as to bring 
the upper faces of opposite leaves together; all the leaves are situated in 
the same plane on the branch, and frequently form with the latter a very 
acute angle. 

The leaves are pretty numerous at the ends of the branches, scarce else- 
where; cover of the tree light. The fruits are generally isolated, never 
together in great numbers, with peduncle of middling length, thin, dirty 
green, inserted into a hollow depression, big, nearly round, slightly truncated 
at the top; very green till nearly ripe, then of a vinous red, and finally of 
a deep black, somewhat dull; very hoary at maturity; olive soft, wdth rather 
thick skin; pulp fleshy and little juicy; pit very large, of same form aB 
the olive, with surface but slightly furrowed; very early. 

This is a very early variety, but little productive of oil; rots quickly 
when fully ripe; much cultivated for pickling, but must be set out only in 
good soil, or in ground of medium quality, as its production is a failure in 
poor soil. It is quite sensitive to cold, and the dropping of the fruit fre- 
quently diminishes the crop. 

OLIVIERE. 

The Oliviere is a hardy tree, never of a very large size, but spreads out; 
trunk cylindrical; bark, blackish gray, full of fissures about the trunk and 
heavier limbs; the heavy limbs are either horizontal or inclined downward, 
their many branches falling to the ground; the whole tree looks like a cyl- 
inder much broader than high; has usually but few shoots. 

The young branches are vigorous, bent round, spirally arranged, and 
grow out at an acute angle; they change from a clear ashy gray to a black- 
ish gray after the first year; the wood, quite quadrangular at the outset, 
becomes cylindrical as the branches grow older; besprinkled with light 
brown freckles. The leaves are oblong, oval, lanceolate, large to very large; 
upper face of shining green, thick, even white coating on lower face; limbs, 
thick, with edges much drawn back, forming a channel; nerves appearing 
only on upper face. The mucron is long, acute, bent roimd toward the 
under face of the leaf. The petiole is middling, inserted at a very acute 
angle, especially at the end of the branches where the leaves are habitually 
accumulating. The leaves are very numerous, and the cover of the tree 
thick; they are, besides, drawn up, presenting out their under surface, so 
that when seen at a distance the tree has a very peculiar whitish appear- 
ance. The fruits form at the base of two-year old branches; seldom on 
dressed branches; often in groups of twos and threes. The peduncle is long? 
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of middling thickness, enterinf the fruit in a rather deep depression; 
stigma little apparent at the point of the fruit. The olive is of medium 
size, flattened out at the insertion; of cylindro-conical shape, but slightly 
bulged on one side; little elongated and ending abruptly by a prominent 
and well delineated point. The fruit changes from green to red, and finally 
becomes, at maturity, of a bluish-black color, with a few spots of dark red; 
it is dimly dotted, hard when ripe, and not abundant juice. The pit is 
pretty large, of the general form of the olive, with wrinkled surface, and a 
very sharp point; tree of second maturity. 

The Oliviere is a very hardy tree, and withstands without much injury, 
the most severe frosts; it grows to perfection only in rich soils. 

LUCQUES. 

The tree is of middling vigor and development; semi-erect, cylindrical 
trunk; the bark comes off easily in long strips, so that the trunk is often 
almost entirely laid bare; the main limbs are either horizontal or erect; 
as a whole, the tree habitually takes the shape of a vase, a ball, or some- 
times of an umbrella, according to the mode of trimming; shoots scarce; 
branches hardy, long, straight, erect, or horizontal; young branches pretty 
numerous, situated upon the limbs at a right angle, generally drooping, of 
a decided gray color, longitudinally striated, and covered with a great 
number of freckles; wood of hexagon form, especially at the end of young 
branches; prominent knots. The leaf is sublinear, lanceolate, pretty long, 
but narrow; upper face light green, dull, somewhat wrinkled; under face 
covered with dirty white thin coating; limbs not very thick; nerves little 
marked, even on upper face. The mucron is acute, short, bent round in 
the plane of the leaf. The petiole is long, thin, and bent round. The leaf 
is drawn back at the edges; it is unequilateral, and assumes the shape of 
a very much elongated crescent, ending by the mucron. The cover of the 
tree is pretty light, owing to the limited number of leaves, their relative 
smallness, and the divergent disposition of the branches. The fruits are 
often isolated, distributed for the most part at the base of the young 
branches. The peduncle is long, thin, entering into a shallow depression 
of the fruit. The olive is pretty big, of the form of a crescent or keel, hav- 
ing both ends bent round, and the opposite side of the curvature nearly 
rectilinear, which makes it of a very peculiar shape. The fruit changes 
from a light green to shining bluish black; very little hoary; the surface 
is slightly speckled; thin skin; abundant pulp; pit pretty big, of similar 
forna as that of the fruit, bent round at both ends, with furrowed surface, 
ending by two points, the lower being the sharper. Fruit ripens early. 

The Lucques is a tolerably vigorous tree of medium longevity. All 
TOters who have studied this variety consider it as very enduring in cold 
weather, and adapted for cultivation on the extreme boundaries of the olive 
tree region. The produc1;ion of the Lucques is relatively small, but this 
pause of inferiority is partly compensated by the beauty and excellent qual- 
^^J of the olives gathered green for pickling purposes. It is the most highly 
prized and best table olive, and it always commands the highest price in 
Jne market when gathered at the right time. The oil furnished by the 
lucques is of very good quality. 

PIGALE. 

The Pigale is a tall tree, semi-erect, and hardy, canaliculate trunk; bark 
Srayish, knotty. The main limbs are most always upright or semi-erect, 
seldom horizontal. It is one of tallest olive^ 



osi always uprignx, or semi-erecu, j 
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without heavy amputations. The branchls are very numerous, hardy, big^ 
smooth, of dirty gray color, much swollen at their insertions, which is at 
an acute angle; wood slightly channeled on young branches, with small 
freckles, not numerous, and irregularly scattered; knots but little promi- 
nent. The branches are b.ut slightly drooping in general; leaf lanceolate, 
rather short, a little drawn in towards the insertion; upper face deep green, 
smooth, riddled with small white punctures, very well marked (peculiar); 
under face greenish white; limbs thick and a little coriaceous, with edges 
slightly drawn back, so that the leaf has pretty much the appearance of a 
wide and shallow channel; nerves a little prominent on the under face 
only. The petiole is big, short, straight, growing out of the branch at 
almost a right angle. The leaves are regularly distributed on the young 
branches, and almost perpendicular to the latter; they are numerous 
enough, but owing to the tree spreading out pretty much as a rule, the cover 
of the tree is not very thick. The fruits are regularly distributed on the 
whole length of the branch, isolated or grouped. The peduncle is quite 
long, large, light yellow, inserted into a deep depression. The olive is 
rather large, cylindrical, regular, oblong, rounded off at both ends; red at 
first, the fruit finally becomes a deep black; hoary to a small degree, and, but 
for a short time, gets very shiny; upon the shiny background numerous 
white dots appear well defined. This olive remains firm until ripe; skin 
thick; pulp fleshy, little juicy, colored white or light vinous red. The pit is 
big, of regular shape as the olive itself. A late variety. 

The Pigale is a commendable variety. Granting that its production is 
somewhat curtailed by its luxuriant growth of wood, the fruits are of good 
quality, and fit for table use, as well as giving a great deal of oil of excel- 
lent quality. As this olive ripens very late it cannot be gathered only late 
in winter, when often its surface gets wrinkled on account of the frost. 

MANZANILLO. 

The fruits of the Manzanillo are quite large and of irregular orange 
shape. The color of the fruit is deep blue-black, and has on its surface 
very minute white specks; it is a freestone and for this reason is so highly 
prized for pickling. The pit of this olive is different from any other olive. 
I have seen it very short and smooth and of a peculiar shape, as the olive 
itself. 

This is an early variety, ripening in October. The oil from this olive is 
of very high grade. The tree is a rapid grower and a prolific bearer. 

RUBRA, 

This is a remarkable variety; fruit medium size, bears heavy and regu- 
lar crops. This olive is best suited for oil, but is also used for pickling. It 
is one of the sweetest olives, and a freestone. The oil from this olive is of 
the highest grade. The tree is a very rapid grower, more so than most 
varieties. This olive does well 'in most all kinds of soil, but should not be 
planted in soils not suitable to olive culture. In low, damp soil, the fruit 
never attains its natural color, and such fruits never make good oil. I have 
seen this olive growing in dry, hilly soils, almost unfit for the growth of 
any tree, yet this tree is growing there and producing a medium annual 
crop. I made oil from the fruit this year and it is of very fine quality- 
The tree begins to fruit when quite young. 
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This tree is of a dwarf habit, a bush. The fruits are quite large; of light 
purple color, changing to red black when mature, and accumulate on the 
branches singly, and in twos, in opposite directions. 

This is an early variety; ripens in October. The fruit can only be used 
for pickles, as they contain but very little oil, which is not of good quality. 
The fruit is very easily damaged by cold weather, and should be picked 
as early as possible, as a cold snap rots the fruit on the tree. It should 
never be set out in low, damp ground, as the fruits will never become of 
any size under such conditions. They rot even when green. On land 
suitable to the growth of the tender kinds this variety grows and fruits to 
perfection. 

PENDOULIER. 

This tree is a beautiful one, of a vigorous growth, and of large dimen- 
sions; branches drooping (weeping) in character; color of wood light 
green, with smooth, clear surface; it is a tree of very good production. 
The fruits are large, generally accumulating singly in opposite directions, 
also by twos on the fruit stem; length, one and one eighth inches; width, 
three fourths of an inch; color, wine red, changing to deep blue-black; has 
on the surface a number of very small white specks, which are quite visi- 
ble, but very minute. The pit is about three quarters of an inch long, 
tapering at the upper end, broad at center, with a curve commencing about 
the center down to the point. 

This is a valuable olive for oil and for pickles. 

PENDULINA. 

This is a handsome tree and a very good bearer; fruit medium to large, 
ripens early. The fruit of this olive produces a fine grade of oil. The fruit 
is also usea for pickling in the ripe and green state. It ripens in October. 

ATRO-VIALACEA, 

This tree is a vigorous grower, of a weeping habit, and of very good pro- 
duction. The fruit is medium to large, of a deep blue-black color; the 
flesh is marked with vinous red. The oil from this variety is of high grade. 
The fruit is also suitable for pickles in the ripe and green state. 

MISSION. 

This tree is of good production, and of very large dimensions; fruit 
varies in form; several types have been observed on trees; this is some- 
what peculiar, as among other varieties this does not occur. The fruit 
tangs on the branches singly, in twos, threes, and also in clusters; color 
deep purple, changing to jet black. It carries on its surface numerous 
white specks, but gradually they nearly disappear upon ripening; a free- 
stone; ripns late. 

The Mission is a tree of great longevity. At the various Missions through- 
out the State may be seen many trees over a hundred years old, in the 
Pnine of health and still fruiting. It is a tree that has done exceedingly 
^©U, and much better where properly cared for. It can be found growing 
*nd fruiting in almost every county in the State. 
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XII. 

GRAFTING AND BUDDING. 

The olive is grafted and budded daring the spring of the year apd 
through the summer very successfully. The purpose and action of the 
graft and bud are: 

(a) To multiply the varieties selected on trees already constituted, or 
on vigorous subjects. 

(b) To further the wild or semi-wild stocks. 

(c) To excite the development of the branches, blossoms, and fruits on 
the parts of the plant lacking them. 

{d) To reinvigorate ailing olive trees by grafting them at their root; to 
regenerate those not very prolific, by grafting them with others of greater 
fertility, and to make others more resistant to the frosts by grafting them 
with hardier varieties. 

Besides, grafting exercises an influence in several ways: On the stature 
and durability of the object; on its fruitfulness; on the size and ilavor of 
its fruits, and on the precocity of fructification.* Grafting also modifies 
the development and sometimes also the duration of the object, making it 
larger or smaller, long or short lived according to the vigor and the stature 
of the subject. Here are some proofs that have been collected: The olive 
tree becomes larger and long lived when grafted on the wild olive tree, 
instead of being produced from cuttings, ovules, or suckers. The success 
of the operation is more certain when it is performed in spring, on the 
awakening of the vegetative functions; that is, when the bud is unfolding, 
rather than at the end of summer, when these functions are on the decline 
(when the bud is dormant); otherwise the subject and the object may 
sufier from the cold weather of winter. 

CLEFT-GRAFTING. 




OlWe trees grafted in March, showing the growth made in six months. (View taken in September.) 



It is performed in March and April. 
Cleft-grafting is made with one or two shoots: If the subject is of an aver- 
age size, but no t less than seven e ighths of an inch in diameter, one graft 
* Annals of Sicilian Agriculture, second series. Palermo. 
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is sufficient, and the area of amputation must be slightly inclined. For 
larger subjects more scions are wanted, and the area is made horizontal. 

The younger the subject the shorter should be the scion. 

In a fresh, rich soil and humid climate, let the grafts have four or five 
buds; in a poor soil, with a dry and warm climate, short and strong grafts 
are suitable; in a middling soil, two or three eyes on an object three and 
one fourth to four inches long are sufficient. 

The subject is prepared by cutting it at its lower part in the form of a 
nearly triangular wedge, sloped in such a way as to gradually reduce the 
faces to a sharp angle at the extremity, 
leaving a strip of bark, which increases in 
width up to the base of the wedge. Oppo- 
site the angle is the back of the wedge, 
beginning under a bud and terminating in 
a point at the lower extremity of the scion. 
This point must be slightly smoothed to 
facilitate the sliding of the subject in the 
cleft. 

The subjects of medium size are cut off 
obliquely and the cut smoothed; then, with 
a firm and steady hand, a vertical cleft is 
made with the point of a knife, the slit 
being nearly one third less in length than 
that of the wedge or of the scion. The skill 
of the operator consists in not splitting the 
subject from side to side. The object is 
next inserted from the top, the cleft being 
extended with the knife until the wedge of 
the scion is wholly inserted. After bind- 
ing, and spreading the grafting wax, the 
operation is completed. 




txT-i- J.1 1 - ^ J.1 1 J.T showing the growth of the graft made In a lit- 

When the subjects are rather large they tie over a month. " 



An olive tree grafted March twenty-fourth, 
th of the graft made In a "■ 
(View taken in May.) 

are cut horizontally and split from side to 
side to insert the scions; then the ligature is made and the grafting wax 
spread. The cleft throughout the whole diameter of the subject is made 
with an iron wedge or chisel, driven in by hand or with a wooden mallet. 
When the cleft is two thirds open, the chisel is leaned against one side to 
keep the slit half closed and open it sufficiently to insert the scions one 
after the other. 

The illustrations show the success attained in grafting the olive, per- 
formed by the above method at the Quito Olive Farm, San Jose. 

CLEFT GRAFT, FOR SMALL STOCKS. 

. This method is similar to the one used by orchardists, only that the cut 
"1 the stock is not made in the center, as in the former. The cut is made 
j^Oi either side, as shown in Figures 17 and 18. The graft is cut from 
•^th sides, as in the ordinary way, to be large at the surface side and thin 
^the inner; then it is inserted into the stock, as shown in Figure 17. 
(K^ S'^ftft is driven down as far as it will go, and is made to fit exactly 
I'^oth barks to be even) on the surface side; the other side does not matter, 
^the unit of the graft and stock is on the surface side. In time both 
tf fvf ^^^^ ^^^^* ^^^^ ^^® grsdt is inserted it must be tied and waxed, and 

the operation is performed in the field, it must be covered up with earth, j 
*^^ng as little of the graft exposed as possible. . Tha entiifc lea^^Syartj;^ I ^ 
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Figure 17. 



Figure 18. 



grafts must not be cut ofF, at least one third of the leaf must be left (as 
shown in Figure 18), to prevent the graft from drying before it has- had 
time to unite with the stock; also, the entire leaf must not be allowed to 
remain on the graft; the trimming of the leaf prevents it from carrying 
off too rapidly the fluids of evaporation. In this method one point must 
be observed, and that is the manner in which the cut in the stock is to be 
made. If due precautions are not taken, and the cut be made in the cen- 
ter of the stock, the stock will crack at the time the graft is inserted, and 
a perfect fit cannot be had. The more the graft is pushed down into the 
stock, the more the stock will crack below the point of the graft; this results 
in the loss of the entire tree, j. r ^\. 

The best time to graft the olive is when the trees commence to put lortn 
new growth, through the summer months, 

OROWN-aRAFTING. 

Crown-grafting is practiced, according to locality, during March and 
April, when the plant is in sap, and the bark can be easily detached; but 
the subject must be cleanly cut off with the shears or the saw thirty days 
before, and when the time of grafting has come, the wounds are revivea 
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with the pruning knife or hook and the dry portion taken off. This mode 
of grafting is suitable for middling and large trees, for the latter it is even 
necessary, because it permits to insert several objects, in proportion to the 
vigor of the subject itself 

Let the graft or object be of about two to four inches. Let the higher 
portion have two or three buds, and cut the lower end like a flattened 
wedge or obliquely. The wedge must begin in front of a bud, starting from . 
the medullar sheath and ending by continually thinning in an acute form. 
Being thus deprived of the pith, it adheres better to the subject; it must 
have, therefore, but little thickness. A small notch in the upper part of the 
wedge will permit to place more securely the object on the subject. 

The insertion is made on top of the subject, in a cut between the bark 
and the wood. To facilitate the entering of the wedge, its point is either 
sharpened or moistened when inserted into the subject. 

Before inserting the object, a small wooden or ivory spatula, with a slen- 
der point, is introduced into the slit. Then it is withdrawn and in its place 
the graft is inserted ; in this manner the delicate branches are not broken 
nor is the bark lacerated. 

To introduce the object take it by the top and slide it between the bark 
and the sap wood, pressing it gently until the transverse upper cut of the 
wedge fits well the cut of the subject. If the graft is of such a size as to 
break the bark, make a short incision into the latter from above downwards. 

When several objects are to be inserted into large stems or branches, 
they must be placed a good distance apart. 

The insertion being made, the parts are bound lightly, so that the bark 
may not be too compressed. Then the grafting wax is spread on the 
wounds, on the cuts, and on the bark corresponding with the inserted 
wedges, so as to prevent lacerations. The adhesion of the grafting wax is 
facilitated by drying with a sponge the sap that has flowed from the cuts. 

By making the crown-grafting as much as possible near the ground, 
both the subject and the object can be covered with earth as far as the 
higher buds; in this manner the success is more certain, and the devel- 
opment more prompt, thus the drying up of the parts is prevented and the 
development of roots from the incisions facilitated. 

Generally, the objects are taken from branches one year old, but for the 
olive tree two-year old branches may also be employed. In the latter kind 
of grafts the wedge is cut off the old wood, according to the described 
method, and inserted into the subject after making an incision into the 
bark and enlarging the opening with a thin spatula or a slender wooden 
wedge. 

When only one graft is to be inserted into the plant, the success of the 
grafting is more certain if the subject be cut off obliquely and the corre- 
sponding end of the object hewed to a wedge, beginning by a small tongue 
fk ^\^^^^^ angle. This tongue is necessary to make an exact joint with 
^*^^^blique surface of the subject. 

.^^^ vertical incision of the subject being made, one of the lips is raised 
^tn the spatula and the wedge introduced in such a manner that its inte- 
^or face is laid over the sapwood and its back covered by the hp. A 
cuneal piece of bark is then taken off the outer angle of the wedge so as 
J? ^Q-ke it adhere closely to the other lip. This ends the operation, and 
tnere remains only the binding and waxing. 
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EYE-aRAFTING. 



Shield and nn^-grafting are two methods followed in grafting the olive. 
The first is generally preferred, save in a very few cases when nng-gratting 

^^ Shield-grafting can be practiced from April and May to September. If 
made in summer, the shield is taken from a medium sized branch of the 
year's growth; if made in the spring, from a branch of the preceding year. 
The buds must be well formed and unexpanded, and the branch in sap so 
that the bark may be removed with the nail. . i i ^u ^ i 

The maturation of the object-bearing branch is recognized by the dark 
color of the epidermis, by the formation of the terminal bud, by the elas- 
ticity of the tissues under the pressure of the fingers. 

A branch advanced in maturation is preferable to one still herbaceous; 
the early or too forward branches, and those too floriferous, are bad object- 

The eyes situated in the middle of the branch are to be preferred for grafts; 
those near the basis and on the top are often defective, because they are 
either tender or herbaceous, or too disposed to bear fruits. 

In regard to the subject it must be in sap to receive the scion, conse- 
quently the bark must be easily removable. 

The branches of the subject that impede the operation must be removed 
some time before, in order that the course of the humors may not be abruptly 
arrested at the moment of grafting and the success hazarded. 

PREPARATION AND INSERTION OF THE SHIELD. 

To extract the shield from the branch two transversal incisions are made 
with the grafting knife above and under the bud to be removed, one trom 
one half to three fourths of an inch above the bud, the other about the same 
lower The blade is inserted as far as the sapwood (alburnum) and the 
shield extracted with a ligneous fragment, in which is the basis of the bud. 
The alburnum adhering to the extremities of the shield may be skilltully 
removed if the subject is not much in sap. The shield can also be ex- 
tracted by making three incisions into the bark of the branch m the lorm 
of a triangle, that is, one transversally over the bud and two in torm ol 
V, starting from and terminating under it m an acute angle. 

Before detaching the shield, two incisions in form of a T are made mtt) 
the bark of the subject, dilating the borders of the wound with the gralt- 
ing knife; then, holding it by the pedicel, the shield is detached and witn 
the aid of the knife inserted through the slits, pressing it quickly with tne 
fingers at the same time, so that it will fit exactly the alburnum of the 
subiect and be covered with its bark, the bud excepted. This being done, 
the ligature is made from up down, in order to prevent the displacing oi 

There are cases when the sap of the subject is abundant and injures the 
graft This may be prevented by making the incision into the subject in 
form of 1 instead of T. The shield is cut square at the lower end and 
pointed at the top, leaving the bud, however, in its natural position, ine 
shield having been inserted through the transverse cut of the mcision i^ 
I , that is to say, from down up, the ligature is made from the lower par^ 
of the wound upward, in order that the shield may not be displaced from 
its position. 
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There are two modes of performing this grafting on the olive tree: with 
cortical ribbons folded on the object, or without ribbons. Both require 
steins or branches of a small diameter, and well in sap, and allow the head 
of the subject to be cut off after the operation has turned out well; that is, 
when the object has taken well; this permits, also, to repeat the grafting 
in case it has not succeeded. 

The mode of proceeding is as follows: The object for simple ring-graft- 
ing must have one or more buds, and be at least two and one fourth inches 
in length. Having made a vertical incision into it with the grafting knife, 
the object is carefully detached with the knife from the underlying albur- 
num, and stuck into the subject, which has been bared of an equal tube 
of bark. In making the insertion care must be taken that the bud of the 
graft be close below a bud of the subject, in order that the latter may draw 
the sap towards the object, thus insuring its development. Should the 
object be of greater diameter than the subject, it must be reduced in size 
accordingly; if, on the contrary, a portion of the subject remains uncovered 
after the application of the graft, a piece of bark must be added to fill the 
empty space. Lastly, the ligature is made. 

In ring-grafting, Y^ith cortical ribbons, the object is prepared as in the 
preceding case, but the bark of the subject is cut into ribbons folded down- 
ward. The ring being applied, the cortical ribbons are drawn up over it, 
and the whole kept in place by a proper ligature. 



INDOOR GRAFTING. 





Figure 19. 



Figure 20. 



iji J ^naethod, as illustrated in Figures 19 and 20, is practiced mostly r 
^oor, in the greenhouse, or under frames. The stock is not entirely cut I r> 
"> as shown in the illustration, but about one half of the foliage is iv^ 
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removed. The operation is performed by cutting into the stock, simply 
pressing the knife slightly, so that when the cut above is made it will form 
at the lower part a cut in the shape of a V. This cut is made right and 
directly over a bud (a leaf) on the stock; this has the tendency of draw- 
ing to the graft nutritious sap, which keeps it alive, and aids it in uniting 
with the stock. The graft is then trimmed, leaving to it about one third 
of the leaves, as shown in the illustration, and inserted as shown in Figure 
20. Care should be taken that both barks fit exactly on one side, 
while the other side does not matter, as it heals over in time. The graft 
may be waxed, if the operator so desires, but it is immaterial, unless under 
low heat or no heat at all. After the graft has started, the stock above 
the bud is cut back, when they may be removed to the open air or planted 
in nursery. 

TWIG BUDDING (oRIGINAL). 
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Figure 21. 



Figure 22. 



This is a very simple method of budding the olive, but can only be per- 
formed when the sap flows very freely, during early spring and summer. 
The bud is cut as shown in illustration (Figure 21), which is the scion; the 
cut is made deep into the wood in order to give the bud as much bark as 
possible. The leaves are partly cut off, leaving at least a half inch of the 
leaf on the twig, to prevent the bud from drying; then with 
the sharp point of the budding knife, the greater part of the 
wood inside of the bud is removed, as shown in Figure 23. If 
part of the wood is not removed, the bud cannot take, as the 
wood in it prevents the two barks (the inner bark of the bud, 
and the inner bark of the stock) from uniting. When the 
wood has been partly removed from the bud, the bud is in- 
serted into the stock, as budding is done in the regular ordinary 
Figure 23. ^^^^ ^^^ ^j^^ tight. At the end of three weeks the string is re- 
moved, and part of the top of the stock is cut back to force the bud to 
start. As the bud grows the foliage of the stock is gradually removed, 
until the bud is able to take up the entire flow of sap; it is then left to grow, 
and trained to the stock. When the bud has grown and become stocky, what 
remains of the stock above the bud is cut smooth, close to the bud, to allow 
it to heal over. This process is performed at any time of the year when 
the sap flows freely. If done late in the summer the buds must be left to 




lie dormant through the winter. Best results are obtained when the buds 
are inserted early in the spring of the year, as the operation can be per- 
formed to a much better advantage, and the buds will grow to some height 
before the winter months set in. WTien inserted in large orchard trees, or in 
limbs of large trees, they are left to grow until they have attained such a 
size as will justify in the removal of the entire top. 

EYE BUDDING. 

The method of eye budding has been practiced with very good success. 
It is a very simple method, and can be performed by any person having a 
little knowledge in the use of the budding knife. 
In this method the bud is removed (every leaf is 
a bud) as shown in the illustration, Figure 25^. 
The leaf is cut off close to the bud, then the bud 
is removed, as shown in the illustration (the buds 
do not grow where the bud is removed, as shown 
in Figure 25^; this is only intended to show how 
the buds are removed from the scion), and a 
similar cut is made in the stock. The lower part 
is not cut, but the flap (or bark) is turned down, 
and the bud inserted, as shown in Figures 24 and 
25. It does not matter if the buds do not fit (the 
bud should always be a little smaller than the space in which it is inserted). 
This being done, the flap (or bark) is turned up, covering the bud entirely; 
then it is tied tight with heavy twine. The twine for this purpose should 
not be less than eighteen-ply. The success of the operation lies in the 




Figure 24. 



Figure 25. 




Figure 26^. 



tying. If it should not be tied tight the bud will surely die. The best 
^ay is to throw the twine in water, and use it while wet. After the bud 
fjas been inserted two weeks, the string is removed, and a week or so after 
that the tree is girdled above the bud, to force it to start. This girdling 
<^on8i8ts of a ring of bark being removed from the stock, being cut an inch 
or 80 above the bud. Care should be taken not to injure (by scraping) the 
yjood after the ring is removed, as this would kill the inner bark, and cause 
h ^^^ ^ ^^® ^^^^ before the bud has had a chance to start. After the 
^^d has started it is trained to the stock, and left to grow until large 
Jiough to justify the removing of the entire top, and allow the bud to 
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AN IMPROVED METHOD. 

In budding it was discovered that by makirg a cut in the 
stock in the shape of an H and raising the bark from the center 
crosscut (up and down) and the bud inserted, as shown in Figure 
26, that both ends of the bud became protected, while in the other 
method only one. 

This is an improvement, as it also has the advantage that 
large buds having a large bulge at the leaf part can be used, 
while they cannot in the method previously described. 

The above described methods of budding and grafting are very 
simple, and can be performed by any untrained hand. 

GENERAL CONDITIONS OF SUCCESS. 



Whatever may be the method followed, several conditions contribute to 
the success of the graft, viz. : 

First — The subject must be strong, because if feeble, the future tree will 
be of poor development, although the object may heal over. 

Second — The object must be healthy, and the plant from which it is 
taken strong, because it is better to prevent than cure the evils caused by 
weakness or degeneration. 

Third — The olive branches which are to be grafted in spring time, that 
is the object-bearing branches, called scions, or shoots^ or grafts^ must be 
taken off the parent during winter, when the weather is dry and mild, 
before the awakening of vegetation. Then, with their foliage entire or 
half cut off, they are buried in fine sand in a cellar or in a fresh and shady 
place, in order that they may not bud and the bark be kept alive without 
drying or rotting. The day before the grafting they are enveloped in green 
weeds, moss, or wet rags, and when the moment of transporting them to 
the place of operation arrives, their cut end is driven into humid moss,* or 
wet rags, or moist lumps of clayey earth. 

Fourth — ^The two grafted parts must be in intimate contact with the 
respective cambium and regenerative zones, where is the ineristema^ that is 
the poliferous tissue; and in budding, the procabium of the subject must 
be well fitted with the gems of the object. 

Fifth — ^The operation will be more successful if performed on a clear 
and calm day, more so than in rainy or cold weather. 

Sixth — ^The parts must be tied up and well joined to prevent the enlarge- 
ment of the cut portions. 

Seventh — ^After the binding has been completed, all the wounds, especi- 
ally when scions are used, must be protected from contact with external 
agents by waxing over with grafting wax, which will not permit the pas- 
sage of air, and can resist the action of the sun, frosts, and rains. 

* Many are the species of mosses and boraginaceous plants ; some grow in the woods, 
in shady and f resh'places ; some on the walls and on the trunks of trees. 
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XIII. 

OLIVE OIL. 
ANALYSES AND METHODS OF DETECTING ADULTERANTS. 

According to Konig, the elementary composition of olive oil is: carbon 
76.67 per cent, hydrogen 11.95 per cent, and oxygen 11.38. By saponify- 
ing with lead oxide, Konig obtained 2.01 per cent of glycerine and 50.92 
per cent of oleic acids; he returns the rest as palmitic and stearic acids. 
Van der Becke found, when he saponified with lead oxide, 3.76 per cent of 
glycerine, but, saponified with alcohol potash, 6.41 per cent of glycerine. 

Adulteration of Olive Oil— The number of processes which have been 
proposed for the detection of adulteration of oils in general, and oHve oil in 
particular, is embarrassing, and the results in general are disappointing 
all, without exception, only detecting with certainty comparatively large 
admixtures. However, the interesting observation made by Van der Becke 
that when various fats are saponified by lead oxide, lime, and potash very 
different amounts of glycerine are obtained, has led to the invention of 
quantitative processes, enabhng the analyst to detect, with certainty, foreign 
admixtures. Thus, Van der Becke saponified the following fats, and ob- 
tained percentages of glycerine as follows: 



Cocoa butter 

Tallow 

Butter 

Lard 

Olive oil 

Rapeseed oil 
linseed oiL. 



Lead Oxide. 



.23 
.13 

7.93 
6.60 
3.76 
4.20 
4.40 



Lime. 



2.19 
2.43 

7.99 
8.27 



Potash. 



5.99 
7.84 
10.59 
9.27 
6.41 
4.58 
6.20 



It IS to be hoped that further work will be done in this direction. 

ihe processes now used for the detection of adulteration in olive oil may 
De divided into physical and chemical: 

Physical— The spectrum of olive oil show9 an absorption of the blue 
and violet rays, a fine line in the green, and a distinct deep band in the 
rea. B. Nickels has proposed to use these facts in order to detect the 
aanuxture of cotton-seed oil, which gives no bands, and on comparing a 
aetinite measured stratum of the suspected oil with the same thickness of 
genume oil, by the difference in the intensity of the absorption adultera- 
«aon Will be indicated. 

^Rousseau's Diagometre.—AccoTdmg to Rousseau, olive oil conducts elec- 
^city six hundred and seventy-five times better than other vegetable oil 
»na he has arranged a most ingenious galvanic apparatus for the purpose 
1 J?^!^'""^ ^^? adulteration of the oil by this means. The apparatus 
essentially consists of a galvanometer connected with a dry pile; the needle 
in* ^ on a delicate pivot fixed in a resin plate, and there is a circle divided 
^U> degrees marking the amount of deviation. The oil to be tested is 
meed in a small cup, and the current transmitted. The better the oil 
conducts electricity, the greater the deviation of the needle from the zero 
pnt, at which it is applied to a metallic upright connected with the oil 
"7 a wire. 
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Cohesion Figures. — A genuine sample of the oil must be at hand, and 
drops of this and of the oil to be tested must be allowed to fall from the 
same height, and, in a word, under exactly similar conditions, on to the 
still surface of water side by side, when a good judgment may be formed 
from the pattern of the film, and its similarity or dissimilarity to that of 
pure oil. , 

Specific Gravity,— The specific gravity is best taken m the ordmary way 
by a specific gravity bottle at 15 degrees. The following table shows the 
density of olive oil and that of a few of the oils, such as poppy and cotton- 
seed, which are often used for the purpose of adulteration: 

Specific Gravity Taken at 15 Degrees. 

Olive oU ^m 

Poppy oil - Ifl 

Cotton-seed oil -- - -Jf^^ 

Sweet almond oil - — '^^JX 

Arachis oil (from the Arachis hypojea) ^\g 

Colza oil - f^ 

Sesame ou - ^^ 

Nut oil ( Juglans regia) ^ 

Beech-nut oU- — - -- - ^^^ 

It is evident that the specific gravity will only be a conclusive proof 
when the adulterant has a gravity much higher or lower than that of the 
olive oil. With mixtures of an oil like, for example, arachis oil, of similar 
density, a determination of the gravity will not of itself throw any light 
upon the purity of the sample. Nevertheless, a determination of specific 
gravity should be always made as a matter of course, since it may confirm 
other tests, and in every case a knowledge of the density is important. 

Chemical Tests— Oxidation,— The so called "elaidin" test, in which the 
oil is treated with nitric acid and copper turnings, and thus by oxidation 
transformed into a solid mass, is not of very much value as a test for pu- 
rity, though possibly, by acting on a known pure sample, and examining it 
side by side with the suspected oil, valuable information may be obtained. 
The old fashioned nitric acid test, according to Mr. Michael Couroy, applied 
as follows, is of some service : One part of strong nitric acid is mixed with mm 
parts of the oij, and warmed until the action is fairly set up; the flame is then 
removed^ and the mixture stirred with a glass rod until the oxidation is over. 
Pure olive oil thus treated sets into a pale straw-colored, hard mass in an 
hour or two, while cotton and other seed oils assume a deep orange red 
color, and do not set like olive oil. He asserts that there is a regular 
gradation of color, according to the percentage of adulteration, and that 
by imitation mixtures approximate quantitative results may be obtained. 
The amount of delicacy under the most favorable circumstances does not 
appear to be more than 5 per cent. 

A similar oxidation test is that of saturating sulphuric acid with hypo- 
nitric acid, adding it to the oil, and noting the time in which it sets to a 
soHd mass; seven grams of the acid thus prepared are added to nine grarns 
of oil; at 5 degrees olive oil sets to a solid mass in ten minutes, and after 
twenty-four hours is a white, hard mass. 

Arachis oil, rape oil, and cotton oil get solid later, in about an hour; 
while sesame oil, after twenty-four hours, is still as soft as honey. Mixtures 
of oils of slow solidifying properties with ohve oil, are, in proportion to then 
percentages, slower of coagulation. Here, as in all other cases, a pure 
sample of oil for comparison is an essential. M. Lipowitz has proposea 
the following as a special test for poppy oil: If one part of chloride of lirne 
be added to eight parts of olive oil, the latter, if pure, separates completely 
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into two layers at the end of four or five hours, the temperature being from 
17 to 18 degrees; but if it is mixed with an eighth or more of poppy oil, 
the separation is incomplete, and takes place with extreme slowness. 
According to M. Lailler, every olive oil must be considered false which, 
when mixed with one fourth of its weight of chromic acid, does not, at the 
end of twenty-four hours, present a perfectly opaque liquid. According to 
Chevallier, in one part of France the oil is sophisticated with honey, an 
adulteration not likely to take place in England. It is easily discovered, 
for the oil has only to be shaken up with water, and the water separated 
and submitted to the usual tests for sugar. 

METHODS OF DETECTING ADULTERATIONS IN OLIVE OIL.* 

Southern France has of late years sufiered seriously from the adultera- 
tion, or rather the artificial fabrication of her two principal agricultural 
products, wine and olive oil. During the recent season of scanty vintages 
there has grown up in wine districts an immense manufacture of " piquettes," 
or raisin wines, which are made by soaking in water until fermentation takes 
place the cheap dried grapes which are imported in vast quantities from 
the Grecian Archipelago and Turkey. These substitutes have so far re- 
placed the real but more costly French wines, that now, since the replanted 
vineyards begin to yield more abundantly, the genuine ordinary wines 
command only prices which hardly repay the cost of culture. 

The consumption of vinous beverages among the laboring classes has 
not diminished, but the cheaper substitute has crowded out the real article; 
and in behalf of the agricultural class it is proposed to remedy this un- 
natural difiiculty by putting a heavy import duty upon dried grapes from 
the Levant. 

With olive oil the case is similar, but even worse. Only a small portion 
of France is adapted to olive culture, the entire available district being a 
strip of dry country less than two hundred miles wide along the Mediter- 
ranean coast. The tree is of slow growth, and is, moreover, beset by 
numerous insects and diseases, which, in addition to unfavorable phases 
of weather, render the yearly olive crop more or less uncertain. Any 
serious reduction in the annual consumption of olive oil is sufiicient to 
reduce its market value below the point of profitable culture. This has 
been done by the now nearly universal practice of adulterating or diluting 
the olive oils of Nice and Provence with various seed oils, viz.: sesame, 
peanut, poppy seed, cameline, and especially cotton seed; which last, by 
i^ason of its cheapness, palatable flavor, and difficulty of detection, has, 
of recent years, nearly supplanted all the others as an adulterating mate- 

The rank, low priced olive oils from Southern Italy (Bari), Algeria, and 
Aunis have been brought here in vast quantities, diluted with cotton or 
fleeame, and been consumed and exported wholesale in place of the fine, 
♦K u^' high grade oils of the Var and Bouches du Rhone, which have 
wius been nearly elbowed out of the market. This has so reduced the 
Jalue of olive oil in Southern France that the Government has set itself 
seriously to the task of providing a remedy. The first step was to discover 
«>ine rnethod of detecting such adulterations which should be not only 
exact in its results, but sufficiently simple to be practicable for farmers, 
^alers, and ordinary consumers. It was stated in a report which was 
. ^^gge jy this Cons ulate in February, 1888, that no such process was then 

Iteport of Consul Frank H. Mason, Marseilles, Jul 
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known. As late as the seventeenth of May last, a meeting of the Scien- 
tific and Industrial Society of Marseilles was addressed by Mr. Ernest Mil- 
lian, an accomplished analytical chemist, who reviewed elaborately all of 
the known processes, and admitted that none of them were sufficiently 
delicate and exact to detect an adulteration of less than 10 per cent. The 
'* Cailletet " process, which consists in treating the oil with a mixture of sul^ 
phuric and nitric acids, has been hitherto generally employed, but this was 
declared by Mr. Millian untrustworthy unless the degree of adulteration 
exceeded 20 per cent. 

The ^'Bechi" process, now used by the Italian Groyernment, will detect 
an admixture of 15 per cent of cotton-seed oil, provided the sample ana- 
lyzed contains no glycerine, formic acid, or free fatty acids, any one of 
which, even in minute quantity, is sufficient to mask the chemical reaction 
upon which the process of Signor Bechi depends. 

Mr. Millian then described a new method, invented by himself, which 
consists in treating with heat the saponified products of the oil in alcoholic 
solution with nitrate of silver. This, however, is a process for the labora- 
tory of the accomplished chemist, and is not adapted to general use. The 
same is true of the "Levallois" process, which has been used by experts 
in cases of real importance with more or less questionable results, the 
analysis in one notable instance having given the same result from a 
sample of pure olive oil and another which was known to contain 20 per 
cent of cotton seed. 

Finally, as it would seem, the long-sought-for process has been discov- 
ered by Mr. Brulle, chemist of the Agronomic Station, at Nice. His dis- 
covery was announced to the Academy of Science, in April last, and has 
been since subjected to an elaborate series of tests and experiments by a 
Commission specially appointed for the purpose by the Agricultural Society 
of the Alpes-Maritimes, 

Mr. Brulle began upon the known principle that vegetable oils, when 
oxidized by the application of certain acids, assume different shades of 
color. He then hit upon the use of albumen to fix and accentuate these 
delicate graduations of tint. The report of the Commission has recently 
been published and gives the process of Mr. Brulle such complete and 
unqualified indorsement, both for its simplicity and the exactness of its 
results, that the subject assumes a practical importance, not only to the 
countries which produce olive oils, but to those which, like our own, import 
them as costly luxuries for general consumption. 

In its series of experiments at Nice, the Coinmission first applied the 
process of Mr. Brulle to six classes of samples, viz.: First to pure olive oil, 
then to the same oil with an added admixture of 5, 10, 20, and 50 per cent, 
respectively, of cotton-seed oil, and finally, to the pure cotton-seed oil 
itself. When the result had been established by repeated experiments 
with each grade of samples, a/ac simile of the tint'produced by each suc- 
cessive degree of adulteration was prepared by dissolving certain aquarelle 
pigments in stated quantities of water. Thus the process and a standard 
system of proofs was put within reach of any person having a good eye 
for color and a slight familiarity with chemical manipulations. 
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The process of Mr. Brulle is as follows: Put into a test-tube one and one 
half grains of pure albumen (this should be gently heated in the flapoe 
of an alcohol lamp to expel any remaining moisture in the albumen wbicn 
might otherwise modify the exactness of the. result), then add three part^ 



of nitric acid and ten parts of the oil to be tested (the quantity of each 
ingredient used is, of course, immaterial, provided the above relative pro- 
portions are maintained; a test-tube graduated metrically is the most con- 
venient for the purpose), the mouth of the tube is then closed with a cork 
to prevent the boiling over of the liquid daring ebullition, but pierced with 
a small orifice to permit the escape of vapor which would otherwise explode 
the tube. The materials are mixed by shaking, but the nitric acid quickly 
settles to the bottom. Now, warm gently in the lamp the part of the tube 
containing the oil, then apply the flame to the underlying stratum of acid. 
A fierce ebullition soon ensues, and when this is at its height, plunge the 
tube into ice water sufficiently cold to chill the contents to 4 degrees Centi- 
grade, or its equivalent, 40 degrees Fahrenheit. During the cooling process 
there is developed an oleaginous precipitate, ranging in color from pale 
yellow to reddish brown, according to the proportion of cotton-seed oil con- 
tained in the tested sample. The experiment requires only the simple 
apparatus above mentioned, and occupies only four or five minutes. 

The findings of the Commission at Nice are tabulated in its official 
report as follows, the standard tint in each grade being produced by dis- 
solving a stated number of units of each pigment named in one hundred 
units of water; for this purpose ordinary dry cake water colors are most 
convenient: 

1. Pure olive oil yields a precipitate tinged like five units of Naples yel- 
low dissolved in one hundred units of water. 

2. Olive oil containing 5 per cent of cotton oil yields the tint of five 
units Naples yellow and five units of dark chrome yellow in one hundred 
units of water. 

3. Olive oil containing 10 per cent cotton seed yields a tint equal to 
twenty units Naples yellow, six and one half units chrome yellow, and one 
unit Chinese vermilion, in one hundred units of water. 

4. Olive oil containing 20 per cent cotton seed yields a tint equal to six 
and one half units Naples yellow, six units chrome yellow, and one and 
one half units Chinese vermilion, similarly dissolved. 

^ 5. Olive oil with 50 per cent cotton oil yields a tint equal to five units 
Naples yellow, five units chrome yellow, and five units of vermilion. 

6. Pure cotton-seed oil yields a precipitate having the color of three and 
one half units chrome yellow, ten units of vermilion, one unit of burnt 
sienna, and one of natural sepia, in one hundred units of water. 

Other seed oils, including sesame, cameline, peanut, and poppy seed, 
give a precisely similar series of tints in proportion to the degree of their 
admixture with olive oil, except that the colors are more inclined to the 
reddish shade, which would be produced by covering the corresponding 
cotton-seed tint with a thin wash of carmine. 

, These gradations of color are most marked when the liquid in the tube 
IS at about the stated temperature, 40 degrees Fahrenheit. As the pre- 
cipitate is further chilled to the freezing point, the colors fade and lose 
their individuality. 

Such is the system which is now expected will enable purchasers and 
coneumers of olive oil to detect the adulterations, which have become so 
general that very few brands or firm names are any longer a guaranty of 
P^ty. When it is remembered that more than two million gallons of 
cotton-seed oil are exported from the United States to Marseilles in a sin- 
8i6 year, and that more than half of this vast quantity is used for adulter- 
Jji^g olive oils, a large part of which are reimported to the United States 
"^rough a 30 per cent duty, the importance of some new and better^means^ 
^^controlling the integrity of this trade will, ' 
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Two weeks ago one thousand tierces of American lard were stopped at 
the wharf in Marseilles and the consignees subjected to a costly process, 
which is not yet terminated, because the lard was found upon analysis by 
the custom officers to contain 10 per cent of cotton-seed oil. 

This seizure was based upon the fact that^ while lard is entitled to entry 
duty free, cotton-seed oil bears a duty of $1 15 per two hundred and twenty 
pounds, and this adulteration of a free article with a dutiable one is held 
to be fraudulent. The least that can happen to the shippers in this case 
will be that they must pay the duty on one hundred tierces of cotton-seed 
oil and the expenses of the process, besides the loss which the consignee 
suffers from the delay. Might not this rigid scrutiny be equally well ap. 
plied to some of the adulterated and falsified foreign products which are 
landed at American ports? 

It is not within the scope of this report to consider whether either lard or 
olive oil, when adulterated with cotton seed, is necessarily unwholesome. 
The vital fact is that in paying from 20 to 25 cents per pound and 30 
per cent duty on American cotton seed as olive oil, the people of the United 
States are submitting to a wholesale fraud, the proportions of which are 
increasing year by year. 

The interests of both the United States and Prance will be subserved 
when this reckless tampering with the integrity of commerce is systemat- 
ically suppressed. As long as our people will accept and pay for adul- 
terated oils they will continue to flood and dominate the market. The 
remedy must be applied at our ports of entry. 

THE MILLIAN PEOCESS. 

In an article in the " New York Drug Reporter," Mr. E, Millian describes 
tBe following process for the detection of cotton-seed oil in olive oil: 

The method described by E. Millian is based upon the reducing action 
of the fatty acids contained in cotton-seed oil. In a porcelain dish, holding 
about 11, 15cc. of the oil are heated to about 110 degrees C; then with con- 
tinued heating a mixture of 15 cc. soda solution of 40 degrees B., and 15 cc. 
alcohol of 92 degrees, is gradually added. As soon as the boiling mass 
shows a uniform consistency, as an indication of perfect saponification, 
about 500 cc. water is added, drop by drop to prevent cooling and the form- 
ation of lumps. 

After a few moments boiling the fatty acids are separated by means of a 
10 per cent solution of sulphuric acid. When the separation is complete, 
and the sulphuric acid present in excess, about 5 cc. of the fatty acid mix- 
ture is removed with a silver spoon, and poured into a test tube, having a 
diameter of about 3 cm., and 12 cm. in length, after which 20 cc, alcohol 
of 92 degrees is added. To the solution is added 2 cc. of a solution of silver 
nitrate (30 gms. to 100 cc. water), and then the tube is placed in water, 
and heated until about one third of the mass is evaporated, whereupon the 
tube is removed, and the operation completed. 

Whatever the origin of the olive oil, the fatty acids will remain unchanged 
in case the oil is pure; if, however, it contains cotton-seed oil, a reaction 
will be observed whereby the silver is separated in the metallic state, and 
the black colored mixture of fatty acids will rise 'to the surface. 

The chemical reaction, which is analogous to the aldehyde reaction and 
very delicate, will, with certainty, indicate the presence of 1 per cent 
(^otton-seed oil in olive oil. This method also avoids all sources of error, 
^use it does not operate with the. oil which may contain foreign reduc- 
iies, but only with the fatty acids which have been freed from all 
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FIG CULTUBB. 

The fig {Ficus carica) is one of the oldest of cultivated fruits on record. 
It is probably a native of the eastern Mediterranean regions, but is now so 
widely spread throughout the warm-temperate, sub-tropical, and northern- 
tropical zones, that it is a difficult matter to hazard any conjectures as 
to its original source. It grows in the planes of northwest India, on the 
Himalayas to an elevation of five thousand feet, Afghanistan, north Persia, 
Asia Minor, Palestine, north Africa, and the warmer parts of Europe, 
ripening its fruit in sheltered situations in the south of England. It is 
naturalized in Australia, the north island of New Zealand, Chili, California, 
and other parts of the United States. 

The fig is a deciduous tree; it requires about the same degree of tem- 
perature as the olive to ripen to perfection, but will ripen its fruit where 
the olive could not. The edible part of the tree is not really a fruit, but is 
the hollow receptacle containing the flowers, in the pulp of which the seeds 
are buried,* Figure 5, Plate III, represents a longitudinal section of the 
fig (White Adriatic Cal.), showing the fruits inclosed by the fleshy con- 
ceptacle, which is only an enlargement of the peduncle. The flowers are 
very small and unisexual, the male flowers occupying the upper and the 
female flowers the lower part of the cavity. 

The fructification and vegetation of the fig is uninterrupted where the 
mean temperature does not sink below 53 degrees Fahrenheit; but whera 
the temperature descends below this 
mean, the leaves fall, and the fruit pre- 
sents a curious phenomenon. A branch 
only develops and ripens part of the figs 
borne upon it — those on the lower end, 
nearest the stem. The immature figs at 
the further end of the branch have their 
growth arrested by the first cold weather, 
ajid remain dormant during the win- ^. ^„„,, ,,, ,,„„,„, ,„, ^^. ^ „^^ ^, ^^^ 

^fj reSUmme their growth the following pistillate flowers; C. One of the Ktaminate flow- 
8ninn» o«/l • • • xi- ers; D. Seed with embryo; all enlarged. 

opnng, and ripemng in the summer. 

Ihese are known as "first figs" or'' summer figs." Those which com- 
^^1^^^^ their formation in spring on the lower part of the branches are 
called " second figs '^ or '' autumn figs." In our warm climate there are 
«fi +»'*'^ crops from the same tree every year. In colder climates the 
nrst or *' summer" figs form the whole crop, as autumn figs can only be 
produced in unusually warm seasons. In a warm climate the autumn 
/^P ^ill yield most figs, which are sweeter, less watery, and better suited 
^or drying than summer fruit. 

and *^ ^^^^ *h^ fig ^^s subjected to culture by man is dijOacult to say, 
__^_^^ecan only recall that mention is made of the fruit in the most 

• C. Haldane, "Subtropical Cultivations and Climates." 
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Figure 27. 
A. Ono of the fruits of the fig; B. One of the 
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ancient book of the world, that is to say, Genesis; that the Greeks culti- 
vated it, as is evidenced by the writers of the country; and that Pliny ; 
relates how in his time there could be seen in Rome, precisely on the piazza 
where the people used to meet, a fig, grown there naturally, which was the 
object of the greatest respect, from the fact that Romulus and Remus had 
been suckled by a she wolf under it. Another fig, in the time of this same 
author, was religiously preserved in the forum of Rome, at the place where 
existed the abyss into which Curtius precipitated himself. 

The fig is the faithful companion of the olive and the vine, and where 
these two plants thrive it also grows and fructifies. It is necessary, though, 
that the plants be never subjected to a cold more intense than 10 degreea 
(14 degrees Fahrenheit). If the temperature exceeds this limit it is neces^ > 
sary to head the fig very low, as is practiced at Argenteuil, in Prance. 

The long cultivation to which this plant has been subjected, in greatly 
different countries, has given rise to a very large number of varieties, a fe# 
of which only were known to the ancients. In fact, Cato mentions but sixi t 
and Pliny, two centuries later, carried the number to about thirty. Thu4 v 
by the side of the figs of Tivoli and Herculanum, mentioned by this writer^ 
are indicated those from Rhodes, Lydia, Hyrcania, and others, which, like : 
the Livianij the Pompeiiani, got their names from their introducers and 
propagators. 

To-day the number of fig varieties is so great that it would require a 
long study to be able to describe them all, and such a task would not be 
one of the easiest, inasmuch as a great many of these varieties possess some 
peculiar characters and habits, which might be observed and recognized 
through experience, but could not be described exactly without much diflS- 
culty. Sufiren, who lovingly devoted himself to the study of the varieties 
of figs which were cultivated in Provence in his time, found that their 
number exceeded several hundreds. The figs may be classed into two large 
groups, the first of which comprises the varieties that yield only one crop 
of fruits a :^ear, be they early or late, and the second, the other varieties 
which to a first yield add another, called September fruits, to distinguish 
them from the first, which are called flower or first figs. 

VARIETIES. 

In the report of the Minister of Agriculture of Italy, for 1886, the follow* 
ing very interesting account appears concerning varieties: 

We have the Fico gentile and the Fico portoghese, both precocious. The 
first is common, under the indicated name, in the Neapolitan district, in 
the province of Rome, and in the Tuscan province, in some parts of which? * 
as at Pistoia, Lucca, and in Lunigiana, it is known under the name of Fico 
d^oro (golden fig). According to some, this fig, the earliest of all, would 
be the Tiburtinus of Pliny or at least an analogous variety. The Fico porio- 
jffcese is very common in the Florentine country, and does not seem to have 
issued from Tuscany, as it is not found in Liguria, nor in Milanese, nor in 
TJmbria, nor in Romagna, nor in the neighborhood of Rome. It is uncer- 
tain whether it be cultivated in the southern provinces or in the islanda 

The following varieties are backward and uniferous (yielding only one 
crop yearly): The Verdini, very common in Tuscany and different ftotti 
the Verdini of the Veronese and from the Verdecci of the Bolognese; the 
Brogiotti neri (black September figs), universally appreciated throughout 
Italy; the BrogioUi bianchi (white September figs) of Liguria, which some 
X>eople esteem nearly as much as the delicious figs which come from 
Smyrna in the dried state; the Fichi fenanzosi, native of Brianza and much 
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cultivated in Milanese, and finally, the Datteri (date) and the Dottati, the 
latter of which is deemed one of the most exquisite varieties. It appears 
that the Dottati figs of the Tuscans, Ottato of the NeapoUtans, does not 
difier from the one which Pliny says was brought by Lucius Vitellius from 
Soria to his villa at Alba, and which corresponds to the Grascello of Mat- 
iioli, to the Binellone of Spezia ' and of Chiavari, to the Binello or Fico di 
Napoli (Naples fig) of the Genoese, to the Gentile of Voltri, to the Napole- 
iano of Finale, to the Datterese or the Calabria of the remaining western 
Liguria, and lastly, to the fig Delia goccia or Delia goccia d^oro of the hills 
of the Lombardic Apennines from Voghera to Bologna. 

The demand for Tuscan figs is very small, and for this reason they are 
mostly reduced into powder to make coffee, as is practiced in some parts 
of Germany. The variety used in the preparation of dried figs is called 
Dottati, which they peel (after that they are said mondi^ clgan) and dry in 
the sun, then season with a few grains of anise seed, and finally dispose in 
•disks or loaves more or less large, resembling cheese in shape, - These figs, 
besides their very sweet and delicate flavor, preserve a whiteness rarel}^ 
«een in even the best figs imported from Smyrna or other places in Greece 
4ind European Turkey. At other times, these same Dottati figs are not 
stripped of their skin, but they are cut in halves and seasoned with anise 
or fennel seed, and then united again two by two, or, as the Tuscans say, 
<ipiccie^ or else they are dried, strung on thin branchlets of genet or osier 
{ivUlow) . The black skinned figs are more common, and they are neither 
sliced nor seasoned, but they are dried in the sun; and if this is not suffi- 
<jient, they are put into ovens immediately after the confection of the loaf. 

Eleme, a name given to Smyrna raisins; the best quality are known as 
^' Eleme." Raisins of a somewhat inferior quality are known as " Lexias." 
(Enc. Brit., Vol. XX, p. 258.) 

Elemi^ a raisin thus termed in modern pharmacy, obtained by incising 
the trunk of a species of Oanarium found in the Philippine Islands, used 
^ chiefly in the manufacture of spirit and turpentine varnishes. The word 
«lemi, like the older term animiy appears to have been derived from enhae- 
fnon (Greek), the name of a styptic medicine, said by Pliny to contain 
tears exuded by the olive tree of Arabia. This tree, according to Flucki- 
ger and Hanbury, is probably to be identified yrith the Boswellia Frereana 
^f Birdwood, which flourishes in the neighborhood of Bunder Marayah, 
Tvest of Cape Gardafui. Mexican or Vera Cruz elemi, formerly imported 
into England, is afforded by the species Amyris elemifera^ Eoyle; Mauri- 
tius elemi by another tree, Colophonia Mauritiana, and Brazilian elemi by 
several species of Idea. (Enc. Brit., Vol. VIII, p. 122.) 

Among the biferous varieties may be mentioned the Fico alho (white fig), 
very abundant in Tuscany, and grown also, but under various names, in 
the territory of Como, in Vogherese, in Piacentino, in Bologna, in Modena, 
,^nd in Parmigiano; the San Piero fig of the Tuscans, which is the Fico 
^rbicone of the Genoese, the Nero of the Sardinians, Minna di shiaro of the 
SiciUans, and the Fallogiana or PitUhnga of the Abruzzese. Beyond the 
Apennines, this fig does not seem to spread much, and, indeed, it is not 
inown by either the Lombards or the Piedmontese. 



1 

.:o 

ap 

ier 

its 

eign 

aken 



Digitized by 




118 REPORT OF STATE BOARD OF HORTICULTURE. 



XV. 

PREPARATION OP THE PIG-. 

Fresh figs are toothsome fruits, but little nutritious, and not seldom 
rather indi^stible. The dried figs are the most valuable, which are 
reduced to this state either by artificial or natural heat. The experiments 
made dunng this and last year proved conclusively the fact that natural 
heat IS the best, and produces better fruit. Before mentionine the oro- 
cesses m use in this State, I will briefly describe the processes in use in 
toreign countnes; and while many, and, perhaps, most of them, could not 

']^u w^ practice m this State, many good ideas are derived from them. 

I he 1 uscans dry them loose, and make loaves of the whitest and the 
sweetest In the southern provinces they are strung on small canes or 
flexible branchlete of holm oak or of other plants. 

,•« 1T®r^® ""i^® ?l operation as in Tuscany, is followed in the Marches, 
in Umbna, and in the Abruzzi, and if there be any difference, it exists onlv 
diessfn them'^^^ "^*^ and the manner of handling anS 

At Naples, as already stated, the production of dry figs is rather insig- 
nificant owing to the great consumption of figs in the fresh state. Tl^ 
industry, however, begins to assume a greater importance in some parts of 

wb^i7h^^'•''^'u*'^'T**"^®'> *^« ^'«*"«* «f Pozzuoli, concerning 
which the Agncnltural Association reports as follows to the Ministry: 

r«.,^? A ^PuT^^x^ '" ^^ ^i8*"«* a'^e to be considered as a com- 
The^Sr.?«n *' ^f *«^^°?" ^""^ f*'^^^' '^"* *!»« export is very limited. 
dri^/3f» ^i''^^^^'- ^«?™Pl«- As soon as gathered the figs are 
S«!?^n?^*.^'?''}SM" }^r "**^«'* «*a*«' a"d others diviled in 
nmdfintnTo^ *^^^**^^' the latter are afterwards united in pairs, or else 
whkh on J^^?nt «?*P?'' '"'^/' '?"*" «^**'«' ^^^^ and the like. Those 
b« dri^ in t?. * ^^ '^*'" "^ ""^^^^ circumstances are not in a condition to- 

<rr?u a P®" ^"' a"^® P"t into ovens, 

becaufi^ Zli r ^^^'^ are thin, light, and of very agreeable taste, 
because grown on a volcanic soil, and they command a hieher nrice on the 

if tKllV^° *^' ^^^ W'?'^ *« Calabrias and SKauSe^' 
toilmwii^^w^P'^':!."^* o? Salerno the production of dried figs begins 
T>iBtTt^f P^***^"" importance, that is to say, in some places, since in thfr 
2e not fif f^r^^*' n'^^°?.*° *^ Agricultural Association, the fiff. 
are not fit to be dned. On the other liand. the figs prepared in the Vallo 

fndurtry?'^' ^'^ ' ^' Agricultural AssSciation speaks of the 

t,v'.',Sf ^^ *^"T ?'®*.*y ^^^ ^° *e southern part of the district, and par- 

SS "*" 1^?^? bordering the Mediterranean Sea. Its pr<3uction ^ 

sJKrrillt^Jw ".r'^?^''f*'f.'*« *»f*^««« places, a^^ 

^8 ai^Tn^i:.!^ T ^^f^ '^ a landing at whic& ships take on their cai- 

*^Th™? ^f abroad especially in France and America. 

well rim^«n^^''!. «^«»<'?atipn is very simple. The figs are gathered when 

2 takiK^n^ ?r * ****^««'/°^ ^^P^^ ^ *e action of the sun. Care 

^I™n^^^ * ''®°' *'''*'■ alternately every two days, and subsequenUv 

taW^P^f * are separated from those that are lees so, the firet constl- 

?^^ii an^iS: T*'*^ T^ ?^"^« ** * ^^g^«' ?rio«. ^bil« the second are 

S^atS W^^ce"?^^"'**" temperature. an5 for^n the inferior grade, 
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Where, however, the preparation of dried figs assumes really the charac- 
ters of an agricultural industry, being carried on on a rather large scale, is in 
Terra d'Otranto and in the three Calabrias, that is to say, in the provinces 
of Cosenza, Catanzaro, and Reggio. 

The production of dried figs is of great importance m the province ot 
Lecca, and we find, in the reports of the Chamber of Commerce of this 
country, that in the only two communes, that is, those of Cutrofiano and of 
Galatina, there was prepared, some years ago, about one million two hun- 
dred and fifty thousand pounds of this produce, and that the increasing 
plantation of figs foreboded a sensible augmentation. But there, also, the 
preparation of this class of goods could be much improved; and, in fact, 
we read in a report by the Agricultural Association of Lecca: 

"The preparation of dried figs should be still further improved by intro- 
ducing among us appropriate hot air stoves to accelerate the desiccation of 
spotless fruit, especially in rainy summers, and when the harvest is very 
plentiful and of good quality, and to prevent the easy fermentation which 
often takes place during the natural desiccation under the burning rays of 
the sun; as also in the matter of aesthetics, that is the external appearance, 
since our figs may be served on the table and are not merely used, as is 
sometimes the case, to make alcohol." 

Three Agricultural Associations of the province of Cosenza have sent the 
following answers to inquiries from the Ministry on this subject: 

Agricultural Association of Cosenza: "The dried figs represent for this 
province a pretty important article of export trade. j . j . 

"The preparation of these dried figs is very simple. They are dried in 
the sun, and then packed in small baskets made of strips of chestnut wood 
interwoven very closely. ,^ . . , .. 

"The method of drying, though simple, is undoubtedly uncertain, and it 
frequently happens that in the latter part of summer, or at the beginnmc 
of autumn, the figs cannot be dried, and spoil, owing to repeated and 
excessive rains; people then have to resort to the artificial heat of ovens, 
and the fruits prepared in such a manner fall sensibly in price. 

Agricultural Association of Castrovillari: "Although the 6oil and climate 
favor the cultivation of the fig in this district, it cannot be said, however, 
that the product of confected dried figs forms the object of a large trade, 
either at home or abroad. , , . . xi. 

"They are never prepared in any other way but by drying in the sun, 
and sometimes cooking in the oven, especiallv those of mfenor quality, 
called Fichi bruni (dark figs), on that account. ' , . , ^ , • 

Agricultural Association of Paola: "Some of the dned figs prepared in 
this district are exported, and a great quantity forwarded to the principal 
markets of the kingdom. . , . , \p * ^ 

"The greater part of the dried figs put up for the trade are confected 
after desiccation in the sun. The figs are confected in various ways, being 
strung or made into a kind of tress, formed into small globes wrapped in 
fig leaves, or shaped like stars. Some are stuffed with walnuts or almonds 
and seasoned with thin shavings of citron peel or cinnamon or cloves, and 
then put into the oven to serve as sweetmeats; or else they are dipped into 
honey and cooked in a copper-lined kettle or pot, being afterwards put up 
in varnished earthen yases. The dried figs prepared according to the latter 
method are sent as gifts to friends, and a very smaU quantity finds its 
way to the markets of the principal cities of the kingdom, and of foreign 
countries. These figs are dried only when perfectly ripe, and care is taken 
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^'The communes of this district which do not sell any, are: Paola, 
Amantea, Belvedere Marittimo, Belmonte, Longobardi, San Lucido, Scalea, 
Cleto, Serra di Ajello, Fiumefreddo, Santa Domenica, Jalao, Maiera, Orsb- 
marso, and Verbicaro." 

As to the province of Catanzaro, we reproduce here the careful and 
detailed report made to the Ministry by the Agricultural Association, con- 
cerning all what relates to the dried fig industry: 

" The custom of drying the fruits of the fig is very old, and almost gen- 
eral in the southern regions of Calabria. The output of this industry- 
arising probably at first as an auxiliary means to relieve the economical 
wants of the poor country people during winter, their produce meeting 
with a general welcome where, by reason of climate, the fig does not grow— 
advances in proportion as it is favored by the physico-geographical condi- 
tions of the soil and the special skill of the farmers. The principles 
which regulate its progress lie in the selection of the species, in the degree 
of ripeness of the respective fruits, in the time of their gathering, and in 
the mode of drying them. Of the many figs, counting over twenty-four 
varieties in this country, the only ones found, through experience, as fit for 
the industry we speak of, are the Dottati and the Petrongiano; the fruits of 
the second crop being mostly used; that is, those growing after the flower 
fruiU, from the month of August to the end of September, None of the 
other varieties succeed here, giving products that are soft, viscous, unsa- 
vory, and spoil in a short time. To the choice of varieties must be added 
the complete maturation of the fruits, which must be effected spontaneously 
arid without violent means. In good practice, the figs are considered as 
having acquired the desired degree of ripeness when they hang from their 
stock vertically and are wrinkled on the surface. 

" The state of the atmosphere when gathering is of the utmost impor- 
tance. The best time for carrying on this work is immediately after sunrise, 
and properly after all traces of dew have disappeared from the tree. Damp 
air, white frost, and rain of any intensity endanger the success of the prod- 
uct. Having ascertained the maturity of the fruits and the favorable 
concurrence of the atmospherical circumstances, the gathering is proceeded 
with daily, particular care being had not to tear nor strip the delicate epi- 
carps in any way, and to pick each fruit together with its peduncle. This 
done, they are at once spread horizontally over large networks of canes 
previously arranged like raised floors, well aired, well sunned, and pro- 
tected from the dust which the wind might cast over them. The fruits 
successively gathered are laid over separate lattices, in order that they may 
be all subjected to a uniform treatment. They are turned over several 
times a day during the whole period of exsiccation, and care is taken to 
separate the smaller fruits, and those of poorer grade or decayed. After 
twelve or fifteen days of such treatment, the figs, owing to the evaporatiott 
produced by the solar action, become white and dry externally, pulpous 
and sugary internally, properties which they preserve for several years, 
especially if not kept in fresh places and exposed to the air. In fact, 
arranged in baskets of the moderate capacity of thirty-three to forty-four 
pounds each, they withstand long journeys by land and by sea without 
spoiling at .all. There are many here who, to advance more diligently the 
drying of the figs, cut them vertically into halves, and after desiccatingj 
readjust them in their natural position, and form them, by the aid of small 
cane sticks, into rectangular tablets. Often there is introduced between 
the two parts of the fig bits of walnut or small pieces of candied citron, to 
make them agreeable to the palate, . 
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'< Whenever the season is rainy at the time of ripening of the figs, the 
exsiccation is made in ovens, this being done also for the fruits that are 
too backward or become spoiled through any cause. These figs, although 
of ^ower grade, acquire yet an exquisite savor and are much in demand 
among the poorer classes.'^^ 

There are, in Reggio di Calabria, a great number of lands planted to 
figs and great is therefore the production of these plants in that country 
and the quantity of fruits dried. Speaking of this industry, the Agricult- 
ural Association of the chief town of that province thus expresses itself: 

^^The confection of dried figs is efifected in our country by gathering the 
fruits when perfectly ripe, and precisely those of autumn, said of seconda 
wiano (second crop). 

'^From these the largest are chosen, and they are cut in two lengthwise, 
spread over large hurdles, and exposed to the sun to dry. When the figs 
thus prepared appear dried, they are strung on small canes, forming tresses 
of various sizes, or made into squares, called tavolieri, or similar odd designs. 

" The smaller figs are dried whole as picked, arid preserved separate, 
they being known under the name of cuzzolV^ 

Other notes on the same subject are furnished by the Agricultural Asso- 
ciation of Palme, which says: 

"The figs grown in this district are eaten fresh, and what little is left 
over are dried for winter use in the well regulated families. As a general 
rule, the dried figs consumed in this district come from the neighboring 
district of Gerace, where there are very large plantations of that sort of 
tree. The preparation of these figs is efiected with little care. Tiie larger 
ones are cut longitudinally down to the stalk, and spread confusedly over 
small hurdles. These are exposed to the sun, and in the mountainous 
regions, where the figs are late in ripening, their exsiccation is completed 
in bakeovens." 

We have also noted from the Agricultural Association of Gerace, on the 
importance of the production of dried figs, which is said to be a source of 
great profit for the district. The figs grow to perfection in that territory, 
but, as confessed by the same association, their drying is rather defective. 
Generally the figs are picked when imperfectly ripe, then cut in halves and 
exposed to the rays of the sun over hurdles, care being taken to turn them 
often. After the fruits thus treated are dried, they are strung on cane 
strips, or else on thin green withes, and exposed anew to the sun, or to 
artificial heat to complete their preparation. 

The soil and climate of the greater islands, Sicily and Sardinia, are no 
less adapted to the culture of the fig than those of Calabria, and great is 
'*^^^fore the production of this fruit in that part of the country. 
, . 5^ Agricultural Association of Palermo says that the best quality of 
aned figs produced in this province come from the communes of San Fra- 
tello and of PoUina, in the Madonie. The preparation is of the simplest, 
and generally the solar heat alone is used. *^ As to the preparation," says 
tie afBBOciation just mentioned, "the figs most prized are those disposed in 
J9.Dlets, which last longer and are preserved better. They have also those 

at are cut and then arranged in pairs in form of tresses, which become 

euower and preserve a greater quantity of saccharine matter. There 
w^tii ^®*^^'', *^® fi^s called viessinesi or nm, which are dried separately, 
1 nout being cut, and, as they preserve their skin, become coriaceous and 
«eep longer than the others.^^ 

A^J^^ . province of Messina, we have the following notes from the same 
Agricultural Association: j 
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" The dried figs of this district may be considered as a commercial prod- 
uct intended more for home consumption than for export. In fact, some 
small vessels from Trapani and Naples come into the port of Milazzo, in 
the month of October, to take cargoes of this produce and transport them 
to Trapani or to Naples. The islands of Lipari, which give the most 
exquisite figs of the district, send also their small production abroad. 
The City of Messina, on the contrary, receives dried figs from the nearest 
Calabria. Everything considered, however^ we can reckon that the pro- 
ductipn is limited to the consumption of the inhabitants. 

"The dried figs are prepared in the following manner: 

"The figs are picked rather ripe; then they are cut through the middle 
with a knife and spread over hurdles in the sun. The fruit being dried 
internally, the side of the skin is turned up. When well dried the villag- 
ers perform the operation of putting the fruit a pania^ as they commonly 
call it there. The pania is composed of the sixth part of canes cut to a 
point, all the figs bei^^g fixed two by two, between two of these canes; thus 
they form quadrangular plates about twenty inches in length, and of the 
width of a fig that has been opened and spread out, that is to say, about 
four inches. These panie are exposed for a few days to the sun so as to 
dry them still better. The harvest and exsiccation being wholly com- 
pleted, the farmers wash all the panie with fresh water and set them out 
in the sun for another day. All this being done, the figs are preserved for 
the winter in chests or pantries, or else they are sold to speculators.'' 

Information still more precise than the preceding is given for the province 
of Catania by the Agricultural Association, which, in answer to queries 
from the Ministry on this subject, thus expresses itself: 

" The cultivation of figs is rather extended in the district of Catania, 
and especially in all the allodii (freeholds) of the Etna region, where the 
fig is spontaneous. Many are the varieties of figs, both early and late or 
backward, grown in this district, and the markets are supplied with fresh 
figs from the end of July to the end of December. 

" The first white figs are called Auttat% better named Agostan% and the 
black, Fichi melongiane; the last, are black and small, and caMed Nataline^ 
or Natalinedde, because they ripen about Christmas time. 

"The fresh figs are consumed where they are produced, being as 
healthy a food as grapes and the opuntia (Indian fig or prickly pear). 
Part of the fresh fruit, however, is exported outside the province, particu- 
larly to some places in the provinces of Syracuse and Caltamissetta. Both 
the white and the black figs which ripen in the months of October and 
November are dried. 

" The desiccation is done in two ways. If the fig be small, then it is 
dried whole with the peduncle; but if large, it is opened in two with a 
knife, and thus reduced it is exposed to the solar rays over hurdles, the 
fleshy part up. In the first case, the figs are said to be dried a passuhmi, in 
the second, a chiappa. 

"As soon as the figs are deprived of that honeyed juice, which renders 
them rather soft, they are subjected to the following treatment: The pas- 
siduni are strung on thin rushes, or on twigs of ligara, called also liami, oi 
else on slivers of cane, which are disposed in squares, that is, the slivert 
are fixed to two strips of ferula. The figs a chiappa are formed by the 
reunion of two figs, placed one over the other on the fleshy side, leaving 
outwardly the side of the skin. In this manner the two halves of the ch^ 
appa are pierced through the center by ligara or rushes^ as above, and the 
chiappa are then superposed one over the other. The passaluni and the 
chiappa, having been united, water is set to boil, and while boiling, the fig^ 



THE FIG — ^PREPARATION. 



123 



thus prepared are immersed into it for a few minutes, in order to prevent 
ny fermentation that might take place, and then they are put out anew 
? the sun to be dried again. This done, the passaluni squares are put 
away in dry places, those that are strung are rolled together spirally, and 
the same is practiced for the figs a chiappa, thus giving wheels of passaluni 
ficps and of figs a chiappa j which are named scerti dificu, and are preserved 
as the best. 

*'Ia some places the white figs are distinguished from the black, and- 
there are then white and black passaluni^ and white and black scerti di 
ficu. Sometimes, when the figs are big and pulpous, they are dried in scerti 
stripped of their skin; then they are called ficusenza scorcia, 

" The dried figs serve as food to both the rich and poor, in winter and 
«pring; they are not used later, since the dried fig is held as heating. The 
dried figs are also exported ; thus from Porto di Catania shipments are sent 
to the Oalabrias, and even to Malta, from where they are transported to 
still more remote countries. The dried fig industry is more extended than 
that of prunes and that of dried opuntia (Indian figs), which are also prac- 
ticed in the district of Catania." 

The production of dried figs is less important in the province of Syra- 
<;u8e, concerning which the Agricultural Association says: 

*' In this district, the greater part of the figs are consumed in the natural 
state. What little are dried, are put up expressly for local consumption. 
The dried figs are prepared by exposing the fruit cut in two to the action 
of the sun until perfectly desiccated. As soon as dried, the halves are 
pressed together, and the reunited figs strung one over the other on strips 
of canes or pointed switches; then they are plunged two or three times into 
boiling water, care being taken to dry them anew in the sun afterward. 
This operation being completed, the dried figs are offered for sale." 

As to the singular practice of immersing the figs into boiling water as 
soon as dried, it is explained in another report of the association -aforesaid, 
in which we read: '^They (the figs already dried) are plunged into boiling 
water to destroy the myriads of minute eggs deposited over them by insects, 
when the fruits are out in the sun." 

The same Agricultural Association adds that in some parts of the 
southern provinces, and perhaps, also, in the islands of Sicily and Sar- 
dinia, the dried figs are strung on thin and sharp twigs from the Lycium 
europaeum^ vulgarly Spino santo, or Spino di Ohristo (holy thorn — ^thorn of 
Christ), which grows spontaneously in hedges in the olive region, and in 
«peaking of the systems in use, says: 

" The marked difiorence in price is not due entirely to the diversity of 
niaterial, but rather to carelessness and to the imperfect methods followed 
among us in drying the fruits, as also to the negligence brought in putting 
them up and giving them the final touches before ofiering them to the 
trade. The French and Spanish put up their products in such a way as 
J^ give them a nice appearance, even if the quality of these products be not 
the best. Among us, on the contrary, even the products of excellent quality 
ftre naost often thrust confusedly into baskets, bags, sacks, or other vulgar 
^cipients, and seldom are they gotten up in a more decent and proper 

Ihe bad systems of preparation in this country are the causes that 

ned fruits, and especially the figs, which represent the greater part thereof, 

^called for abroad almost exclusively for distilling purposes, and to 

^^ajce coffee powder or other similar articles. And this will last as long as 

jj^ A°^P^ovement is made in the modes of exsiccation, and until drying in 

irately heated dry-air stoves, as is done, elsewhere, fce substituted foi| ^ 
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the imperfect methods presently followed. Our people trust in the powe^ 
of the sun, but if this fails, the fruits ferment and sour before drying, and 
they at least lose their fine appearance. Then, what cannot be dried 1^ 
the sun are put into ovens, which are so strongly heated that the fruits. 
laid therein are almost carbonized. Whatever be the mode adopted, there 
is usually too little attention paid to the cleanliness of the hurdles or the 
tables over which the fruits are spread to dry, they being left for a longtime 
exposed to all sorts of injuries on the part of insects, and covered with so 
much dust as to render them black and repulsive to look upon.'^ 

Concerning the cultivation of the fig tree in Smyrna, Consul Stevens of 
Smyrna reports: 

" The cultivation of fig trees in the neighborhood of Smyrna and in the 
interior is carried on to a considerable extent. With the exception of th^ 
district of Aiden,the figs are excellent while fresh, but lose their flavor and 
color when dried. The figs so well known in the United States, England, 
Germany, and Russia are grown in the district of Aidin. When fresh' 
these figs are not palatable; when dried, they are delicious, and unrivaled 
by the product of any other locality. 

" The planting of fig trees in the valley of the Meander, where are situated 
the fig orchards of Aidin, is performed in the following manner: Fresh 
branches (cuttings), about two feet in length, are cut from the tree and 
planted in a field which has been previously tilled seven or eight times 
during the warmest months of summer. The fig cuttings must be put in 
the earth to the depth of about one and one half feet, and at a distance of 
about twenty paces one from the other. As each branch is planted, a stick 
of the same thickness must be put by its side to keep it straight. Threfr 
or four times yearly the field is tilled with a plow, and then it is sown with 
corn or barley. 

"The fig tree gives fruit the seventh or eighth year of its growth, but 
does not attain its maximum of yield before its twelfth or fifteenth year. 
It thrives at a distance of fifty miles from the sea. 

" The fruit, perfectly ripe and partly dried, falls from the tree by itself, and 
is collected by the grower and spread in the sun for several days, on an even 
and clean surface, until it becomes fit for the market. The figs of superior 
quality are those collected when perfectly ripe, and while the north wind 
blows. Each tree yields on an average from forty to one hundred pound& 
of fruit. Trees one century old usually yield from two to three hundred 
weight. What would seem extraordinary is the fact that fig trees from 
Aidin planted in other localities never give good results; the trees gro^ 
well and become very strong, but yield fruit inferior in quality to the com- 
monest local variety. 

"The dried figs, packed in hempen bags of a capacity of t^vo and one 
fourth hundred weight, are conveyed to Smyrna by rail and carried to the 
fig market, where packers and export merchants get their supplies. The 
fruit intended to be put up for export trade is carried to the packing estab- 
lishment, where it is sorted into difierent qualities. It is then handed to 
workmen, who press it between their thumb and forefinger to soften and 
flatten it, and pack it in rows into small, shallow, wooden boxes or smaU 
drums.y Packers in manipulating figs keep their hands wet with sea water^ 
as it is claimed that brine hastens the sugaring of the fruit. Occasionally 
laurel leaves are placed between the rows of figs in order to improve their 
flavor and keep them free from moths. Figs of inferior quality are 
packed in wicker baskets or small hempen bags. 

"In the transportation of fruits of all kinds from the plantations to 
Smyrna, or to the stations on the lines of railway leading to Smyrna^ 



aroels are employed to good advantage, the highways not being in a con- 
dition to permit of the use of carts or drags." 

Consul Marston of Malaga, Spain, reports that the process used in • 
Snain consists in packing the figs when they are entirely ripe, and are 
cured by laying them on the ground upon straw until they are cured by 
the sun. They are covered each night to protect them from the night 

^In-oughout France the fig tree is common; about Marseilles it is not an . 
obiect of special culture. There they cull the fruit one by one, when per- 
fectly ripe, with great care to prevent them from bruising, or severing the 
fruit from the peduncle. They are then laid on hurdles and exposed to 
the sun, and turned over every now and then until perfectly dried, that is 
for a period of ten or fifteen days, as they claim that the least exposure to 
moisture would turn the figs black and reduce their value for at least one 
half. These hurdles are taken in every evening, to be again taken out 
every morning. The difiiculties of the operation deter most of the farm- 
ers there from undertaking it, excepting those that own small farms, where 
everything must be turned to account, and they cultivate them themselves 
with no other help than that of their families. 

The Marseillaise is considered there as the best variety. 

Consul Heap reports that the process of curing the fruit throughout 
Turkey consists of picking the figs when ripe and spreading them out to 
dry in the sun, the sugar which they contain in abundance being thus 
rendered available for their preservation; those of better quality being 
much pulled and extended by hand during the process. Thus prepared, 
the fruit is packed closely in barrels, rush baskets, or wooden boxes, for 
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Figs are grown largely in the province of Turkey, but the quantity is 
small compared with Smyrna. A considerable quantity of inferior kinds 
of figs find their way to the Austrian " chicory coff'ee makers," and the 
French brandy distillers. Much liquor labeled "fine champagne," "cog- 
nac," etc., owes its origin to refuse of the Smyrna fig market. 

Consul Fottion of Mytilene reports "that the kinds of figs producing the 
figs of commerce there are the Politika and the Asprohoukouzza^ so called 
PolitiJca from Constantinople, and Asprokoukouzza from their white seeds.^^ 
These varieties there do not require any cultivation. 

The figs are dried in the sun, and afterwards are filled with almonds, 

'pper, and cinnamon, and are roasted on plates in ovens. Aromatic 
eaves of laurel are added to them and they are then packed in boxes. In 
Syria, the process of curing consists in opening the fruit either by hand or 
cutting them with a knife, and spreading them for three days in the sun 
on dry ground or on a straw mat, placed on the house tops. When dried 
they are placed in palmleaf bags and pressed as much as possible. The 
figs are not gathered until they are fully ripe. 

In Aleppo, the figs are gathered and spread on mats in the shade until they 
get dried and are then placed in bags and pressed. The best are selected, 
and when dried are steamed to m ake them fresh , after which they are pressed 
between the fingers and flattened, and are strung on flaxen threads to be 
exposed for sale. 

. In Damascus the figs are dried in the sun and are then cured by cover- 
ing them with flour. 

In Tripoli (Straits Settlements) the figs are gathered when fully ripe, 
ana after breaking the fruit a little at the top they are exposed to the sun 
^ntil they become dried and are then boiled together with fragrant herbs 
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In Central America the figs are gathered after having fallen to the ground 
the previous day, and laid in the sun (on mats made of reeds) until dried 
which takes four or five days. They are then put into close boxes to sweat 
a little. Before packing they are spread in the sun just long enough to 
get warm, and are then pressed in seroons of rawhide. They do not pack 
in boxes because they claim that the fruit gets worm eaten. 

Consul Mathews of Tangier, Morocco, reports that " the Jews extract 
^ agurdiente,' an ardent spirit, from figs.'' 

In Spain a savory wine is prepared, from which they extract spirits, which 
they flavor and term " anisette J^ They cure the figs by gathering them 
when perfectly ripe and when they commence to dry on the tree. Thej 
are then placed upon lattice work made of canes, or slips of boards, or oa 
rough straw mats placed on the ground, allowing, if possible, the air to 
circulate under them. The figs in a few days, when dried, are pressed one 
by one into shape, to facilitate their curing; when cured, and lastly, the 
figs are pressed downwards on a table to give them a round shape, then 
they are packed in boxes lined with paper. 
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XVI. 

EXPERIMENTS IN FIG OURING. 

During the past year I have can-ied on experiments in curing or pro- 
cessing the fig, for the purpose of determining the best method among 
those now in use in this State, as well as many which are published as 
emanating from foreign countries, and supposed to be the true processes in 
use there. I find that in most instances these foreign processes are pub- 
lished for the purpose of deceiving the public and to avoid American com- 
petition. The publications received from Italy, after being translated, 
gave me very little information, and in every instance the professors in 
charge of the departments recommended to the Government that to avoid 
competition the processes should not be made public. Through the aid of 
American Consulates, I obtained the foreign processes herein mentioned, 
as reported to the various Associations. While these processes are not 
such as can be put in use in this State, conditions being so different, yet 
they have been the means by which our experiments have been furthered. 

I procured fruit from many districts throughout the State and submitted 
it to nearly all the foreign processes, and in almost every instance they 
proved unsatisfactory. If the methods that are given out as the true pro- 
cesses used in foreign countries are of any value there, they are certainly 
of but little use to us. 

During the past few years we have accomplished a great deal in experi- 
menting, and have been able to process fruit that is considered the best in 
any market. This is true not only of the fig, but also of other fruits, and 
they are to-day selling far in advance of the foreign article. 

There were two orchardists in this State who had processed their prunes 
to make them resemble the foreign, and I have been informed that their 
commission agents refused to handle their fruit this year, as it was selling 
lower than that processed by the California method. 

The process in itself should be simple and one that can be followed by 
growers, and also must be inexpensive. Of all the experiments made 



- ^ere but two that I feel warranted in recommending, as they are 
• pie and inexpensive, and such as can be put into use by the ordinary 

^^^Fi^s as a rule do not stand as much sulphuring as other fruits, and 
fj,Q the most careful attention. They cannot be transported any con- 
riderable distance to be processed, as tKey sour in transit and cannot be . 
used at all. The only way that I find figs can be transported safely is by 
subiecting them as soon as picked to a sulphur bath. This stops fermen- 
tation and after the figs have been exposed ix) the sun for half an hour 
or an hour, they can then be packed and shipped to their destination, but 
the packages should not be large, as the heat generated in bulk would 
again start fermentation, which even reexposure to the sun would not 
check. It is not necessary to sulphur figs more than ten minutes. As 
stated before they will not stand as much sulphuring as other fruits. 

Figs grown on low, moist lands which are not suitable for fig culture, 
change their characteristics, so much as to deceive some of the best experts 
in fig culture. Those grown on soil of a higher altitucje and under most 
favorable conditions also change, and this has caused many to believe they 
have produced something new, and to give the supposed novelty a name of 
their own. This has greatly added to the already much confused nomen- 
clature of the fig. The figs grown on low, wet lands, and in low lands in 
valleys, I find to have a much thicker skin, a larger cavity, and while 
the fruit is much larger, it contains a superabundance of moisture which, 
after being picked, if the fruit is not properly treated, becomes sour; while 
those grown on lands suitable for fig culture and of higher altitude, pos- 
sess much better keeping qualities, contain much more saccharine matter, 
remain more moist without souring, and in every respect are much better 
figs. In drying, these show about as follows: The figs grown on low, wet 
lands become coarse, with less pulp and much tougher skin; those grown 
in a higher altitude and on valley lands suitable for fig culture are gen- 
erally not as large, but the grain is much finer, the skin much thinner, the 
fruit contains much more saccharine matter, and when dried do not re- 
semble the fig of the same variety grown in unfavorable conditions on low, 
wet lands, excepting in some of its botanical characteristics. Those grown 
on low, wet lands are generally lacking in flavor and are unpalatable, and 
appear in many instances as if part of the inside had been squeezed out, 
while those grown under better conditions are very fleshy, so much so that 
when pressed they burst out at the endj while the former in being pressed 
show but little inside and the skin seldom bursts. 

There is such a confusion is the nomenclature of the fig that for the pres- 
ent I shall not mention any variety but the White Adriatic (Cal.), this 
being to-day the best fig in California, as far as we know, for drying. 

During the past few years a great many fig trees and cuttings of many 
varieties have been imported into this State. After they began fruiting, 
nurserymen and others, having become confused as to their origin or 
pames, at once rechristened them, giving them popular names. In one 
instance, I found a fig known, within a radius of a few miles, under at least 
seven different names, and no nurseryman had taken the pains to investi- 
gate its true name. I also found, upon investigation, that the same con- 
i^sion existed abroad. The Minister of Agriculture for Italy found this 
same difiiculty, and was unable, in his own province, to identify more than 
J^^^^varieties; yet, in that same district, more than one hundred varieties 

^.^ been previously described by nurserymen and others. 
. ^^e same confusion was found in the names of the fig tree and cuttingsr 

^ported from France. Trees were once received from a district in Francej ^ 



128 



REPORT ©F STATE BOARD OF HORTICULTURE. 



under certain names, and from that same district trees were received 
under entirely different names. Those varieties most prominent, however 
although not more than a dozen, could he traced by following the California 
popular names that had been given them; but this would hardly be of any 
use, except for identification, a subject I expect to treat in a subsequent 
publication. 

Conditions in this State are so varied that, as I have stated before, figs 
grown in different localities change their characteristics so much as to pre- 
vent identification, unless by an expert in that line. In one of the valleyg 
I found the White Adriatic (Cal.) grown under, what seemed to me, pej. 
feet conditions. The fruit was the largest of that variety I had ever seen 
but the color differed so much that not until I made a critical examination 
did I become convinced that it was the White Adriatic. The seams on 
the surface had opened very wide, and, instead of the fruit possessing a 
light yellowish-green tint on its surface, it was as green as the leaves them- 
selves. There had been several boxes of figs picked that were dead ripe— 
that is, they had wilted on the trees — yet among those boxes not a h^ was 
found to contain any yellowish color whatever; everything was of a deep 
green color, yet all the figs were dead ripe. This, however, was a singular 
thing, and nowhere else had I ever seen this strange occurrence. Possibly 
it may have been due to certain climatic influences, or the forcing by irri. 
gation. When such figs are processed, they do not become as nice as those 
which assume a yellowish tint, unless subjected to a strong sulphur bath, 
which generally deteriorates the quality of the fruit. 

In the coast counties the fig ripens much later than in the interior valleys, 
generally commencing to ripen when those in the interior valleys are nearly 
or about gone. 

THE PROCESSES. 

There are two processes which I think can be put to use by the fruit 
grower, and such as make good and marketable fruit. The greatest care 
must be taken in the preparation of the fig, as any neglect will cause the 
loss of a great deal of fruit. 

^ First Process. — ^The figs are allowed to shrivel on the trees, then they are 
picked and placed on trays, bloom end down. The trays used are made 
of slats to allow ventilation from the bottom. The fruit is generally cut 
with a sharp knife or shears, but a man, after having worked awhile, can 
pick the figs without the aid of a knife or shears, by a simple twist of the 
fingers. The trays having been 'filled are placed in the smokehouse. 
These smokehouses should not be too large, and neither should the trays, 
for it is difficult to handle such heavy fruit, and this also prevents bruis- 
ing. After the trays have been placed in the smokehouse the door is shut, 
and the sulphur lighted and allowed to burn. The greatest care must he 
taken in the amount of sulphur that is burned, for if too much is used the 
figs will have a smoky taste; if not enough is burned the figs will not 
become entirely bleached, and when dried will not possess that light color 
so much desired, but will retain part of the greenish tint, especially the 
part that rested on the trays. The sulphur should be burned at least two 
feet below the lower tray. 

There is great diversity of opinion as to the length of time the fr«i^ 
should be left in the sulphur box, or smokehouse, and also as to how lon| 
the mass of sulphur ignited under it, which produces the fumes, shouW 
remain burning. 

Fruit cannot be well sulphured or fumed in less than twenty minut^ 
from the time it is placed in the box, as at least ten minutes is require^ 
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f a mass of sulphur to generate enough fumes, or smoke, to entirely fill 
verv space of the smokehouse. However, after the box or house is filled 
•fh fumes ten minutes longer is enough time for the fumes to accomplish 
iheir effect- it could do no further good if the fruit should be allowed to 
rpmain a longer time. The object, therefore, in leaving the fruit in the 
sulphur bath a longer time, is for the purpose of allowing the fruit to undergo 
an artificial sweat, to reduce the skin, which is done by the heat gener- 
ated by the inclosed fumes. This is a great advantage, for after the fruit 
has gone through this artificial sweat and been placed in the sun, the skin 
is reduced to a minimum, and the fruit turned somewhat transparent. 

The sulphur must not be burned too near the fruit, as considerable pure 
sulphur is Uberated, and the bottoms of the trays being open, considerable 
fruit would be damaged by coming in contact with the liberated sulphur. 
The fruit on the lower tray instead of bleaching out white will become of 
a pinkish color and will not dry. Such fruit generally remains in the sun 
puffed up, seemingly full of air. The reason for this is that the fumes of 
the sulphur are heavy, and take with them considerable pure sulphur, 
which is liberated and is deposited on the fruit. 

It is impossible to determine the exact amount of sulphur to be used. 
After the room is well filled with smoke, which can be seen through the 
trap-door, it is about time to withdraw the sulphur pan. The smoke or 
fumes are not allowed to escape, but the fruit is allowed to remain in this 
bath for at least one hour. 




FIG DRYING, SHOWING ARRANGEMENT OP TRAYS. 

I find it best to pick the fruit in the morning, for after it has been placed 
in the smokehouse and once been subjected to the sulphur fumes, it may 
be placed in the sun, where it bleaches out beautifully, much better than 
it would later in the afternoon, as the hot rays of the sun are an advantage. 
The fruit picked and sulphured in the afternoon, by the time it is placed 
in the sun the sun will be so weak that the fruit will not bleach out as 
^^11. Those placed out in the morning make a much better fruit, pliable, 
^% and the skin is reduced considerably. After the fruit has been 
exposed to the sun for an hour it is turned over by hand. This is done to 
allow the part resting on the trays to also become bleached, as that part 
^^^ J^tain its original color if not turned over. 

After the fruit has been out a day it is time to handle it, that is, the 
J^^it can be rolled between the fingers, which is called in many instances 

«g pulling " or " rolling." This is done to prevent the figs getting hardw 
^ drying. The operation can be performed every day i^the operator sol ^ 
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chooses, but it is not necessary unless the figs have dried considerably. 
After the figs have been out at least four days, have dried away consider^ 
ably, and have been turned over and rolled between the fingers from tim^ 
to time, as above stated, they can be removed from the sun and placed in 
the shade. This prevents the fruit from getting hard. 

After all signs of moisture on the surface have disappeared, the fruit ig 
placed in wire baskets and dipped into boiling-hot water — the hotter the 
better. This dipping closes up tne pores, kills all germs, and again reduces 
the skin somewhat, and gives the fruit a beautiful color. It is only neces- 
sary to dip the fruit into the water and raise it up immediately, two or 
three times. If allowed to remain too long in the water it will be rendered 
sour and a great deal of the true fig flavor will thus be lost, which must 
then be substituted by other means or the article will be inferior. 

After the dipping the water is allowed to entirely drain off from the figs 
and they are then thrown into a pile, either on a clean wooden floor, or 
table, or bins, and from time to time are shoveled backwards and forwards 
until they become cold. When the moisture has entirely evaporated it is 
then time to pack them. 

It will be observed that in processing figs in this way there will be two 
or three grades of fruit, at least two; the first of the light pinkish color, 
and the second a much darker color. They should then be assorted and 
the grades packed separately. The reason for this variation in color is the 
unevenness in the drying of the figs on the tree. Generally in picking it is 
impossible to have the fruit of about the same degree of ripeness. That 
which has shriveled considerably will not become as light in color as the 
fruit that is less shriveled; in fact, the fruit that has not shriveled at all 
becomes the best color. The culls are assorted and the best fruit put into 
boxes in layers, not artistically arranged, but simply thrown in, and between 
the layers fine white granulated sugar is dusted and then the boxes put 
under heavy pressure. The sugar serves to cover up many defects in the 
fruit. These, after being packed a few weeks, become a good marketable 
article, which of course does not bring as much as the two grades above 
mentioned. The fruit that cannot be used in packing, that is, the dis- 
carded culls, is placed in barrels or sacks, and can be sold as hog feed and 
for the purpose of making vinegar, to which purpose they are well Suited. 

Second Process, — ^The fruit is picked from the tree when it has shriveled 
considerably, and is placed on trays without sulphuring. The trays are 
made of slats and placed on staging, which should be sufficiently high from 
the ground to allow a free circulation of air beneath the trays. It is best 
to place the bloom end of the fruit towards the rising sun, as that part 
requires more heat than the stem end. After the bloom end has dried, the 
stem end, containing very little moisture, will dry with less heat. This, 
however, can be done without much handling, as the figs, having been set 
all one way, and as the sun in the afternoon changes to the west side, the 
tray is simply turned around instead of the fruit. This brings the end of 
the fruit in direct contact with the sun during the hours of drying. After 
the fruit has been out for at least two. days, '^finger pulling'^ or "rolling" 
begins. The figs are rolled between the fingers and turned over on the 
trays. This operation can be performed as much as the operator pleases 
without injury to the fruit. 

After the fruit is dried it is placed in boxes in the storehouse; the boxes 
need not be filled to the top, and can be piled one on another. They are 
kept in these boxes for at least six or eight days, to allow them to undergo 
a natural sweat. Every day, however, they are emptied from one box into 
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ther to allow the paii resting on the bottom to become on the surface; 
?"^hk wav they never become moldy, 
""Ster the moisture among the figs has disappeared they are ready for 

v^mr They can then be assorted into as many grades as the operator 
choSes; however, it is unnecessary to pack more than three grades, and 

""Sr^paS th^figs are dipped into a solution of hot water contain- 
^jStle glycerine or glucose. This will serve to give the fruit a gloss ^ 
which it does not possess before dipping. Bay leaves are placed amongst 
*^P Ss in packing in the boxes, which serve to give the fruit an attractive 
appearance It is claimed they keep away insects, but such is not the 

^^^^' USE OF SULPHUR. 

Communications have, from time to time, been received asking for a 
deStion of what I have claimed '^ sulphur bath " or " sulphuring|^^ some 
Sas far as to ask if the sulphur is made into a solution, and the fruit 
Ed into it. In terming the^' sulphur bath " or " sulphuring,- I had 
reason to beUeve that the term would not be misconstrued, as most Iruit 

^sTphurTste"!!^^^ should be called "bleaching," as it 

bleaches the fruit. It is only the outer surface of the fruit that is exposed 
to the sulphurous fumes. These fumes deoxidize any gernas that are 
attached to it, or produced right on the fruit. There is no solution used, 
and I am astonished at the questions propounded. x. .. ^ -. 

The only chemical action of the sulphur fumes is to bleach the truit on 
the very exterior surface; it does not bleach, or even enter, the interior sur- 
face, as the fig, whether or not it be opened at the bloom end, is generally 
full of air, which prevents the sulphur fumes from entering, and even it it 
did it could do no damage. The sulphur fumes only determine the color 
of the dried fruits, and sulphur is used simply to stop discoloration ol tHe 
outside and brighten the fruit. . . , 

The common method of burning sulphur under frmt and leaving it burn 
for a considerable length of time, to render tha fruit transparent and ot a 
Hght color, rather tends to detract from its true flavor, than to add to its 
improvement. Fruit should only be confined in sulphur fumes with the 
objects above stated. Figs are not cooked for eating, and difier in this 
respect from other fruits; therefore, the process should be one to retain that 
flavor so essential in a marketable article for consumption in a raw state. 

The best method I know of for generating sulphur fumes, m the least time, 
consists in placing a heavy one and one half or two-inch iron plate on a sroaii 
kerosene stove in the smokehouse. When this iron plate becomes hot, but 
not BO hot as to cause the sulphur to flame, the fire is extinguished (turned 
off), and the sulphur spread on the iron plate. As soon as the sujpnur 
comes in contact with the plate a dense smoke is liberated, which nils the 
smokehouse in a few minutes, and in much less time than when ignited. 
It has also the advantage that gases and sulphur are not liberated and 
deposited on the fruit as when allowed to burn. 
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XVIL 

PROPAG-ATION. 

The propagation of the fig is very simple and can be multiplied iii van- 
ous ways, viz.: By suckers (shoots that spring from the roots), by layers, 
and by cuttings. 

Suckers, — The young shoots that spring up from near the base or crown 
of the tree are called suckers. They generally contain a small portion of 
roots, which upon being transplanted soon form trees. The wound made 
on them by removing from the parent tree soon heals over. There are, 
however, great objections to trees produced from suckers. First among all 
is, perhaps, the fact that as the sucker generally contains a portion of bark 
from the parent tree, from which many shoots or suckers put forth; also 
the growth is not well formed, resembling water sprouts, having but a 
feeble body, and as they are required to be topped in order to branch out, 
put forth feeble shoots which the body of the tree cannot support. In such 
cases it is best to allow such trees to grow the first year without trimming 
to form their body, and the second year the trees can be pruned as desired; 
in this way they become more healthful. 






Figure 27. 



Figure 28. 



Figure 29. 



Figure 30. 



Cuttings, — ^There is no better way to propagate the fig than by the simple 
method of cuttings ^ which is the most practical, and above all the best. 
By this method nearly every part of a tree can be utilized. The best 
months for the propagation of the fig by cuttings is through the months 
of February and March, the cuttings at this time being taken off while 
the trees are quite dormant. G-reat care must be taken that no cuttings 
be cut after the sap is in motion, because the milky juice which is pro- 
duced so abundantly prevents the rooting of the cuttings. This, however, 
has no reference to young shoots in summer, which towards autumn, when 
the wood is ripening, root very readily. 
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The illustrations (Figures 27, 28, 29, and 30) show the selection and prep- 
aration of cuttings. Figure 29 represents a cutting made fronj the end of 

ghoot, showing the formation of roots. Figure 30 represents a single eye 
cutting. Figure 28 represents a large cutting, six to eight inches long. 
Figure 27 represents a large cutting as it should be prepared, six to eight 
inches long, containing four eyes. The upper cut is made at least a half 
inch above the eye, which is a protection to it, as the ends generally die 
back. AH reduced in size for illustrating. The best cuttings are from 
stubby, short jointed, well ripened wood; thej^ grow the most readily. 
One year old wood is generally the best age for cuttings, although two and 
three-year old wood also does remarkably well, though no eyes may be 
visible. The long spindling, badly ripened shoots, like water sprouts, 
suckers, and such as are produced where the wood is crowded, are very 
difficult to make grow, and those that do grow require age to become thrifty 
trees. 

Pruning/. — Pruning should be performed as soon after the fall of the 
leaves as possible, in whatever situations the trees may be. When trees 
are pruned at that season, thej'^ being then dormant, no injury is sustained; 
while, if the operation is delayed until late in spring, when the sap is again 
in motion, and there being such a volume flowing, that in that nature the 
shoots are apt to die after being cut. The success of the fruit crop greatly 
depends upon the method of pruning. 





Figure 31. 



Figure 32. 



tjj« .^ ^ften been claimed that the fig tree never bears when once pruned; 
itnm^^t *^ ^ certain extent, correct, but the real cause is entirely owing to 
oj to H?^f ^ ^^ ^^^ wood, caused by pruning, which fails to produce fruit. 



If \ur^ fruits being produced ancf failing to ripen, as shown in Figure 31. 
ia^l^^^^i^bearing shoots (Figure 32) are cut back the first crop of fruit I 
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Fig trees having non-bearing shoots, as shown in Figure 33, can be 
pruned without any loss of fruit. If a fig tree is pruned to any exteni^ 
there will be a loss of the crop; however, such operations 
at times must be performed to keep the trees well balanced 
and within form, although this only affects the crop of one 
season. After the tree has been properly balanced anj 
shaped, whether high or low, then pruning can be effected 
the following year with a certainty of a crop the same sea- 
son; in such case the shoots, as represented in Figure 32, 
must not be cut, excepting just a few here and there to keep 
the tree well balanced. 

All such shoots which bear only wood buds, as shown in Kg. 
ure 33, should be cut back, and, if necessary, cut out entirely^ 
as they only take away nutritious sap which should flow 
into the fruit and into fruit-bearing wood. Branches of 
almost any age or size can be cut off" from any part of the 
tree, and young shoots will be produced quite freely, as 
shown in Figure 34, but the cuts or wounds should always 
be covered with grafting wax or rubber paint, which helps 
them to heal over, and protects the stock from the action of 
the atmosphere. If too many shoots are thus produced, 
they can be reduced when young to the required number. 



Figure 33. 
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FORMATION OF THE TREE. 



The proper formation of the tree next presents itself for consideration, 
with a view to the simple production of fruit. In the formation of the tree 
with such a view requires the exercise of knowledge and understanding! 
All fruit trees which natur- 
ally assume a bushy form 
should have their energies 
confined to a single stem, 
with the head of the tree of 
whatever character formed 
thereon, and they always 
prove the most fruitful. 
When a number of shoots 
are allowed to spring from 
the root, all striving to out- 
strip one another, a huge, 
unshapely bush is the result. 
Fig trees, as a rule, produce 
suckers (shoots from the 
roots) in abundance, which, 
even if they have a fine, 
healthy appearance, should 
not be allowed to remain; 
they produce no fruit and 
only crowd up and rob the 
parent stem. The confining 
of the plant to a single stem 
is of the utmost importance 
for the production of fruit of 
nearly all fruit trees, and is 
especially so with the fig. 




The trees can be trained either with high or low trunks, after once being 
formed; pruning then becomes less, requiring only thinning out and occa- 
sional shortening of some of the branches. The pruner has, however, great 
(ifficulty in contending against the over luxuriance of growth of trees grown 
on damp soil. In such cases, it is necessary that the pruner should guard 
against over luxuriance, by keeping the shoots on the tree thin and well 
exposed to the full influence of the direct rays of the sun. The trees should 
also be prevented from extending beyond bounds, even if heavy cutting 
has to be resorted to. Where trees grow under such conditions (too luxu- 
riantly) the young growing shoots should be vigorously pinched back 
through the summer, in order to check luxuriance and bring the tree into 
a stubby, fruitful form of growth, 

PRODTJCTION OF FRUIT. 

The first crop of the fig is borne on the wood of the previous season's for- 
mation, as represented in Figure 32. The young embryo fruit being shown 
at a. That of the second or succeeding crop is produced in the axils of 
the leaves on the wood of the current season's formation. Figure 31 rep- 
resents the remnant of the last crop of fruit of the previous season as they 
are to be seen frequently on the trees after the fall of the leaves in 
autumn. They are the late fruit of the past season which failed to arrive 
at maturity, perhaps through want of heat or the proper conditions required 
at that time. This fruit is not worth consideration; sometimes a few, 
under very favorable conditions, remain on the tree and ripen, but this, 
however, is very seldom. Figure 33 represents a shoot having no fruit buds 
upon it, only wood buds. 

These three figures represent the different characters of shoots, with the 
position of the fruits, buds, etc, as they are commonly seen on fig trees in 
the dormant period, during winter time. When a tree ripens its wood in its 
best conditions, healthy shoots, as shown in Figure 32, are found most 
plentiful; on the contrary, when a fig tree is grown under conditions un- 
favorable to its culture, such feeble growth or shoots, as shown in Figure 
M,will predominate. 




A SIX- YEAR OLD WHITE ADEIATIC (CAL.) FIG OBCBABD. 
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XVIII. 

SETTING OF THE PBUIT. 

It has often been claimed that "the fig in this State does not set, that 
caprification is absolutely necessary, that the seeds having no kernels fully 
establish this fact." If caprification is absolutely necessary, this question 
arises; " Why do figs produce and set their fruit as well as they do in this 
State without it?" No fruit can set without the flower be first fertilized; 
therefore, if our figs set their fruit, it is by the fertilization they receive 
from the pollen of the flowers; if there be no pollen to fertilize the female 
flowers, no fruit could set. 

In the fig the organs of fructification are hidden from view, therefore we 
cannot tell exactly when fertilization is eflfected, but it is supposed that it 
takes place when "the eye assumes a pinkish hue and expands and admita 
a little air into the interior, where the flowers are. 

In many parts of Italy and the south of Europe, in olden times cultiva* 
tors paid much attention to setting the figs by the method of caprification. 
This practice was much believed in, but is condemned by most modern 
scientific writers as absurd. 

Caprification, according, to the experience of practical growers, is alto- 
gether a delusion, and many t)f the largest plantations of the old world 
nave continued to bear fruit without the aid of the caprifig. 

Professor Gasparrini, a learned botanist, carried on very extended experi- 
ments, covering a period of six years, and in an essay written for the Royal 
Academy of Sciences of Naples, detailed the number of experiments which 
he had made and repeated in different years. Their results lead to the 
conclusion that caprification is useless for the setting and ripening of the 
fruit, and that instead of making the figs remain on the tree, it either causes 
or facilitates their fall, especially when the insect had penetrated into the 
inside and produced decay by its own death. When the insect ever entered 
a fig, the maturity of it was hastened, as apples and pears are when attacked 
by a grub. Professor Gasparrini recommended the abolishment of the 
practice, as it only entails expense and deteriorates the flavor of the fig. 

In the islands of the Archipelago the practice has been abandonea, 
according to the French naturalist, Oliver, but in which islands excellent 
figs are produced. 

The process, stripped of all its mystification, is a simple one, whichj as 
stated before, has proved a delusion, and is only alluded to here as such 
In the first place, there is a wild species of fig, called caprifig, on which" 
is said a certain insect exists, which enters the fruit when in the youoR 
state, at the eye, thereby facilitating the entrance of light and air, or eo^* 
fertilizing vapor whereby the flowers are enabled to set and ripen. In ft 
plantations numbers of this wild species are planted for the sole purpo* 
of bearing these insects, and at the proper season the fruits with the insecw 
are carried and deposited on the fruit or shoots of the domestic &peci^ 
There are in southern France fig trees called caprifiguiers, which bear tw 
insect. ^ 

Without all this maneuvering it is faithfully believed that very scaw 
crops of figs would be secured, but according to the investigations of ip^ 
ern science, it is proved to he not only unnecessary but positively injurio^ 
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XIX. 
THE WALNUT. 



Figure 36. 



BUDDING THE WALNUT. 

The walnut is budded very successfully by the following method: The 
bud is cut (as shown in Figure 35) about one and one ha inches long. 
The cut is made deep into the wood, the object being 
to give the bud as much bark as possible. The wood 
in the bud is then partly removed; it is gouged out 
with the sharp point of the budding knife. This is 
done to allow the inner bark of the bud to unite with 
the inner bark of the stock, which union would be 
prevented if the wood should be allowed to remain in 
the bud. After the wood in the bud has been partly 
removed (as shown in the illustration), the bud is 
inserted into the cut made in the stock, the same as 
ordinary budding is done. The bud must be tied 
tight with heavy budding twine. Three weeks after 
the bud has been inserted, the twine is removed and 
the bud allowed to lay dormant until spring. The 
walnut does not put forth until late in the spring, 
therefore the stocks are not cut back until then. As 
soon as the buds begin to swell, the stocks are cut back, and the buds 
allowed to grow. Great care must be exercised in not cutting the stocks 
80 close to the bud as to endanger it. The buds are allowed to grow at 
will until they become hardy, then they are trained to the stock, the object 
m view being a straight tree. After the buds have made a year's growth, 
they can be transplanted into orchard form. 

GRAFTING THE WALNUT. 

Grafting walnuts is not as easily performed as budding. Great care 
ttmst be exercised in the manner in which the operation be performed, 
r*^^, ^f-^nut cannot very well be grafted successfully by the ordinary 
method practiced on fruit trees. The reason is that the scions contain but 
wK^ +i ^^^^J ^s *^® Pi^^ ^s very much larger than in other trees, and 
hktV A ?^^^^ ^® ^^* (wedge-shape) very little wood is left to it, mostly 
^^ and if inserted cannot unite with the stock, not being held firmly in 
Abouf^* ^ide^grafting, however, can be accomplished with success. 
ftiUv K • ^^ years ago I grafted many walnuts in this way very success- 
teei ' + ^^ ^^'^ ^^^y ^® performed in the spring, when the sap in the stock 
xnton^ ^^®' *^® ^® necessary, as the graft must be inserted in the same 
8p^°®^^8 a bud. The walnut does not put forth until quite late in the 
•*- . S) therefore it is necessary that the scions be gathered before the trees 
. ^prevent( ^ ' 
, with^moist sand 



^«r\irifK P^^vented from starting by being kept in a cool place covered 
mado ^^^^®* sand; in this way they can be kept until the stocks have f 
^ sufficient growth so as to facilitate grafting+j^^^ Kw V^OOQ IC 
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The most satisfactory method with me has been the " Prong method" 
(original). In this method the prongs found at the extremity of the 
branches are used. Figure 36 illustrates the scion, or 
prongs, used, and the method of cutting them from the 
branch, reduced in size for illustrating. The prong ia 
cut as illustrated, and the wood in the prong (graft) is 
removed with the point of the budding knife, the same 
as in the method previously described, and as shown 
in Figure 38. The stock is then cut off with a sharp 
saw, and smoothed over with the knife and the graft 
inserted as shown in Figure 37, and tied tight; no less 
than eighteen-ply twine should be used. The cute 
are waxed over with grafting wax. After the grafts 
have started, they should be examined, and if the 
twine is found to begin to cut into the stock, it is un- 
tied and tied over again; this will prevent further 
injury. The object of allowing the twine to remain a 
longer time is to prevent the cut bark from opening 
by the action of the atmosphere and causing the grafts 
Figure 36 to die. I grafted several years ago, many walnuts in 
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Fi^re 37. 



Figure 38. 



this way with very good success. I also grafted the Enghsh wahiut 0^ 
the wild Cahfomia walnut, found growing in the mountains, and on w 
black wakiut, and the results were indeed very satisfactory. 



XX. 

STRAWBERRY TREE. 



ARBUTUS UNEDO. 




Figure 39. 



This beautiful evergreen shrub thrives exceedingly well in our, State. 
Commissioner Mosher has, at his place in San Jose, two large trees, which 
are the oldest in the State. The foliage resembles the foliage of the madron, 
but the leaf is much smaller. The fruit ripens in about December, and is 
of a deep vermilion red, and carries on its surface spines, quite visible and 
prominent. The bloom is white and forms in clusters; the scent is sweet 
and very fragrant. Dr. Rhindy describes the Arbutus unedo as a hardy 
and elegant looking evergreen. The leaves, oblong, lanceolate, and serrated 
at the edges, the bell-shaped flowers forming a depending panicle, and the 
'ipe berries, both of which are in profusion together in the end of autumn, 
^nder this shrub very ornamental at that season. It is a native of south 
Jfinrope, and is also found in a wild state in Ireland, where it was probably 
^en originally from Spain or Italy. It, however, flourishes there m^ a^ 
^^careouB soil in greater luxuriance than is often to b^ 
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woods of Italy. In both countries the fruit is eaten, and in Spain both a 
sugar and spirit are extracted from it. 

There are three varieties of the species — the red flowered, double flow- 
ered, and the entire leaved. Two of these varieties are now fruiting in 
this State. They differ in general appearance but little, and the same 
may be said of the fruit, but the fruit of one ripens through the summer, 
and the fruit of this one through the winter. 

The fruit has an excellent taste, having the true strawberry flavor. The 
tree blooms when the fruit is about ripe, the beautiful white, sweet-scented 
flowers, and the elegant looking deep vermilion red fruits, form a contrast 
not often seen in the garden or orchard. The tree is easily grown, and 
should be more cultivated. 



XXI. 
PACKING ORANaES. 



The importance of packing and grading all kinds of fruits, and especially 
that of oranges, has become what you might call a "fine art" 

The following plan has been published by us before, but it has remained 
for the "Florida Agriculturist" of Deland, Fla., to illustrate it so that any one 
can readily understand the modus operandi. All the important grades ar^ 
here given: 
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1. Packing 96 to the box ; four layers, alter- 
nating, as in A (first layer) and'B (second 
layer). 



2. Packing 100 to the box; five layers, 
alternating, as in A (first layer) and B 
(second layer). 
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3. Packing 112 to the box; four layers, 
alternating, as in A (first layer) and B 
(second layer). 



A B 

4. Packing 126 to the box; five layers, 
alternating, as in A (first layer) and B 
(second layer). 
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lay'g^a^^ting 128 to the box; four uniform 



6. Packing 140 to the box; five layers, 
alternating, as in A (first layer) and B 
(second layer). 



Digitized by 



Google 



142 



REPORT OP STATE BOARD OF HORTICULTURE, 



PACKING ORANGES. 



143 






o 











o 





o 


o 





o 


o 



































o 


o 


o 


o 



o 











o 











o 







O 











o 





o 


o 


o 







o 


O 





o 











o 



7. Packing 146 to the box ; four layers i 
in A, and one layer (the second) as in B, 



8. Packing 150 to the box; five layers, 
alternating, as in A (first layer) and i 
(second laj'^er). 
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12. Packing 
layers. 


' 250 to the box; five uniform 
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9. Packing 176 to the box; first, third, and 10. Packing 280 to the box; five layers. 

fifth layers as in A, and second and fourth alternating, as in A (first layer) and B 

layers as in B. (second layer). 
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11. Packing 226 to the box; five layers. Six layers, 18 in a layer. A, first layer; 
alternating, as in A (first layer) and B B, second layer. 

(second layer). The 226 size will pack this size nicely; it 

is 216, and packed as shown. 

The 226 size is the hardest size to pack, for a row with five oranges in it 
has to be squeezed all out of shape to get them in, to say nothing of bruis- 
ing the fruit. There is none of this with the 216 method; each goes in a 
place for it, and stays there. 

In packing, it will be to the best advantage to have the end of the box 
toward the packer, and commence a box of 100, 126, 150, 176, and 200, 
with 3 in the first row, 2 in the next, and so on, until you have one layer; 
then there is a place for each orange. The 112 size goes 4 and 3 in a row, 
the 216 size 3 and 3 in a row, the 252 size 4 and 3 in a row (a smaller size 
may be packed — the 294 size — same as the 252 size, putting in one more 
layer). There should be a size smaller than the 252 size in the sizer to 
keep the small oranges out, for, if the small ones go in the 252 size, they 
will not pack tight enough. 
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13. Packing 252 to the box; six layers, 
alternating, as in A (first layer) and B 
(second layer). 

The arrangement which brings one orange directly on top of another as 
in the 128, 146, and 250 sizes (Diagrams 5, 7, and 12), instead of break- 
ing ioints as in the other plans of layering shown, have been discarded 
by the best packers. Alternated so that each orange comes over the space 
between two, the whole has more solidity and elasticity, and the fruit, as a 
result, sustains less injury from rough handling. It is best to pack 
oranges upon the dove-tail plan, which enables us to get more oranges in 
the box and so braced against each other as to be immovable. 

Regulate the size so as to have the oranges packed in tight and rise a 
full half inch above the top of the box. Have the lever so constructed as 
to press the top square and solidly down, and they will never move in box. 

We advise packers also to discard the 96, 112, and 140 sizes, as unneces- 
sary and superfluous, confining themselves to the 100, 126, 150, 176, 200, 
226, and 252 sizes. If the eizer be properly adjusted, this will provide for 
all sizes and simplify matters very much. An experienced packer says : '' I 
do not put up any of the 112 count. I take the 128 size and put in one 
layer as if packing 126 size. Then a layer of 112 size just the same, 
alternating the sizes until full, which makes a box of 126. This method 
is shown in Diagram 4. The left hand end shows the first layer of thir- 
teen; the right hand end shows the second layer of twelve, alternating or 
* breaking joints' with the fruit; next comes another layer of thirteen 
and so on, three rows of thirteen and two of twelve filling one end with 63 
oranges. This packs '3i' oranges straight, but I take the 128 size and 
the larger sizes of 112, etc., and pack 126. This sells better than the 112 
size; 100 size will take the place of 96 and 112, and is packed 3 and 2 in 
rows, 10 in a layer, five layers in a box. One great point in packing is to 
break joints so that one orange does not rest directly on top of another. 
The 150 size has taken the place of the 140 and 146, and is packed 3 
and 2 in rows in first layer and 2 and 3 in rows in second layer, 15 in each 
layer, and five layers in each end.'' 

Oranges should be cut from the stem, not 'pulled. Before packing, the 
fruit should be thoroughly dried. 

, Use only the Standard Box, which measures 12x12x27 inches, with par- 
tition in the center. The boxes should be securely hooped at both ends 
2^d also in the center. The hoops add to the strength of the package, 
besides being a valuable aid to ventilation. 

1^0 not dump the fruit into the boxes carelessly. Pack close andfirrri, so 
that the fruit will not have room to tumble about in the boxes and get bruised. 

Oranges classed as fancy should be extra bright, with very smooth, thin 
^f^^. Rough, thick skinned fruit, being ever so bright, should never be 
classed as fancy. 

Oranges classed as choice bright should be strictly bright and fairly 
smooth skin and of desirable size. 
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Oranges classed as bright should be bright and free from smut. 

Never pack bright and smutty oranges in the same box. Never pack 
large and small oranges in the same box. 

One of the most important features in the packing of oranges is the uni- 
form neatness of the packages. Buyers will pay more for fruit that is 
neatly and properly packed than they will pay for such as is carelessly 
put up. A box of oranges neatly packed, strapped, and marked naturally 
attracts the attention of buyers. 

In the upper left hand corner of the box-head stencil the quality of 
orange the box contains — Fancy, Choice Bright^ Bright ^ Mandariuy Tangier- 
ine^ or Navel ^ as the case may be. 

In the upper middle of the box-head stencil the number of oranges the 
box contains—** 128," '' 176," '' 200," etc., as the case may be. 

In the upiper right hand corner stencil the letters according to the follow- 
ing schedule: 

All sizes under 128, mark A. 

Sizes 128 to 138, mark B. 

Sizes 146 to 160, mark C. 

Sizes 176 to 200, mark D. 

All sizes over 200, mark E. 

In explanation of above, we will state that, owing to the enormous pro- 
portions our crop of oranges is assuming, we find it absolutely necessary 
that a system be adopted which will, in a measure, condense the almost 
innumerable sizes into a smaller space, thereby enabling dealers and buy- 
ers alike to handle the fruit more expeditiously. 

It will be borne in mind that under this new method the identity of the 
contents of the box is not lost, as the number of oranges in the box is to 
appear on same, in addition to the lettering, as* explained above. 

In shipping Mandarins and Tangierines, pack the fruit in half hooces. 
Many growers cut the standard box in half, lengthwise; then strap the two 
halves together, when packed. Some growers obtain very fancy prices for 
their Mandarins and Tangierines, while many others, having the same 
grade of fruit, fail to secure more than is being realized on ordinary fruit. 
The difference is all due to the style of packing and packages. Shippers 
securing fancy prices take especial pains in the selection and packing of 
their fruit. Unless extra care is exercised in the patting up of this fruit, 
you cannot expect to receive fancy prices. 

All growers should endeavor to avoid, as far as possible, the shipment of 
green and imperfect fruit. A few years ago the *' windfalls " and " culls" 
brought pajdng prices, for the simple reason that there was, comparatively 
speaking, only a limited quantity of this grade of fruit. We must remem- 
ber, however, that of late years the crop has steadily increased, and the 
supply of strictly good fruit is now becoming amply sufficient to fill ordinary 
demands; hence, the shipment of thousands of boxes of '^ drops,^^ ^'cullSy^ 
and inferior fruit simply aids in depressing markets, and interferes seriously 
with the sale of good fruit. The shipment of inferior fruit is neither profit- 
able to the grower nor creditable to the State. 



THE LEMON IN SICILY. 



145 



XXII. 

THE LEMON IN SICILY. 



> In all the species and varieties of the genus Citrus, the lemon is the only 
fruit that presents, in the most striking degree, the marked peculiarity of 
producing, at the various seasons, fruit of various sizes and names. Gen- 
erally speaking, these differences can be classed under two heads, the true 
lemons and the bastard or untrue lemons. 

The true lemons are those that are produced by the normal flowering of 
the tree, that is, during the months of April and May. 

The bastard results from the irregular flowering, and fertilization of the 
flower, generally caused by unusual rainfall or sudden changes of temperr 
ature during the months of February, March, June, July, and following 

months. , j. x. 

The Mediterranean growers divide the crop mto the new or ordmary, the 
first class, and the bastard crops. The first class crop, the Marziols and 
Mainlins, produced respectively from March and May blooming, are de- 
scribed as follows: 

The general shape is orbicular, with large plain base. The outside sur- 
face (epicarp) is various as to smoothness, and the oil cells are sometimes 
very prominent, other times hardly discernable. These lemons ripen inside 
of nine months, and if left on the tree for a longer period, are exposed to 
fall on account of excessive maturity. 

The bastard can be detected by its spherical shape, the sections are hard, 
rich in acid, and deprived of seeds. The juice of the rind is much less 
acid than the normal fruit. Contrary to the true lemon, the bastard some- 
times remains on the tree for from twelve to seventeen months, as it resists 
all changes of temperature accompanying the turn of the seasons, and is 
also proof against the attacks of all parasites. They are mostly used for 
the making of concentrated juice, sherbet, and some for medicinal uses. 

COMMERCIAL CLASSIFICATION OF LEMONS — SICILY METHOD. 

A great deal of attention is given to the classification of the lemon. 
Certain sizes are agreed upon, and are recognized by growers and mer- 
chants in the selling and buying of the crops. The sizes are numbered 
from 25 to 49; No. 25 designates the largest size and 49 the smallest. 
These are called the true lemons. 

The number or grading is as follows: 



Grading Number. 



25 
30 
36 
42 



Number of Layers. 



Number of Lemons in 
Each Compartment. 



100 
120 
180 
210 



Number of Lemons per 
Box. 



200 
240 
360 
420 
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No. 49 and smaller sizes are generally classed as bastards. 

The largest and smallest sizes, and all lemons classed as bastards, are 
usually sold to the manufacturer, to be made into citric acids, essential 
oils, and sherbets. 

No. 36 is considered the choicest and best lemon for importation, and ig 
the size usually sent to this country. It is a better keeper and shipper, 
probably because it is the most natural growth and fully matured. No. 80 
is next in commercial value, and is the same in quality and -other con- 
ditions as No. 36, but it is not so acceptable a size. 

Grades Nos. 42 and 25 are the third grade; these are in little demand, 
and do not bring the price of the second, unless it is when there is a scarcity 
in the market. 

The lemon is considered the more valuable, and really sells for more 
money than the orange. It is always in demand, to be made into calcium 
citrate, concentrated juice, etc., as well as for lemonades, sherbets, and 
medicinal purposes, whilst the orange is only used for eating and culinary 
purposes. Again, the lemon tree is not so hardy as the orange. 

In Messina, the culture of the lemon is extensive, and is preferred to that 
of the orange. The crop is harvested at four times; the first is gathered 
from September twentieth to October tenth, and is the most valuable; the 
second and third crops are gathered from November to January, and the 
remaining immature product remains on the trees until February or March. 

The greatest care is taken in picking the crop to prevent bruising, are 
stem cut, and are gathered in lined and padded baskets; are assorted and 
graded, and every defective lemon is rejected. 

METHOD OF MAKING CITRIC ACID. 

The following is the method used in a large noanufactory of England: 
The expressed juice of the lemon is first clarified by heating and treating 
with egg albumen, which precipitates the mucilage and organic matter. 
After the clarified juice is decanted into a tinned vessel, it is heated nearly 
to the boiling point and saturated with carbonate of lime. The point of 
saturation can be determined by adding the powdered chalk in small 
quantities till effervescence ceases. The amount of chalk is about one 
pound to sixteen of juice. The effervescence is due to the action of citric 
acid on the lime, forming citrate of lime and liberating carbonic acid. 
The citrate of lime is insoluble, but another salt is formed (acid citrate of 
lime) which is soluble. This is rendered insoluble by the addition of small 
quantities of a solution of slacked lime, until the liquid ceases to have an 
acid reaction on blue litmus paper. This citrate is then poured into boiling 
dilute sulphuric acid which forms a sulphate of lime, and a pure solution 
of citric acid. This solution is siphoned off into another vessel, the sul- 
phate washed and the washing added to the solution, then all is evaporated 
in a porcelain or lead vessel till a translucent pellicle is formed on the sur- 
face. The liquid is allowed to cool, when the citric acid will crystallize in 
the form of rhombohedral crystals. After some days the crystals are taken 
from the liquid, and it is again evaporated, the operation being continued 
till the crystals are small and unshaped, when it is treated as lemon juice 
with more fresh juice. 

Citric acid thus manufactured as above, is a gray colored substance, con- 
taining various coloring matters which may be eliminated by washing with 
chlohydric acid and water and filtered through boneblack. 
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XXIII. 
TREE PLANTINa. 



ARRANGEMENT OF THE ORCHARD. 



Of all rural occupations it is questionable if there is another which pos- 
sesses the degree of fascination, or yields the depth of genuine enjoyment 
equal to tree planting. Crops of annual production and brief existence 
may afford a passing gratification, but a few months sweep away all trace 
of our arduous service, and the round must again and again be repeated. 
In some sort one^s life acquires a posthumous lease in the planting of trees, 
which whether for ornament or profit, may thrive, continue, and wax great 
through succeeding generations, affording pleasure to the sight and minis- 
tering to material necessities. 

In the early development of a new country, orchard planting naturally 
receives the more prominent attention, and to this department, and chiefly 
to the deciduous class of tree, the considerations of this article are directed. 

Amongst the large number of new orchards planted each year, a consid- 
erable proportion are put out by persons who have had no previous expe- 
rience in this work. With such, and others lacking proper knowledge, 
mistakes frequently occur, resulting in loss or disadvantage to the planter, 
and also in regret to the nurseryman, who, if right-niinded, naturally 
wishes the best success of those who favor him with their patronage. In 
the haste usually attending the engagement and delivery of trees, there is 
seldom an opportunity to caution the purchaser regarding those details 
which, in planting, are essential to their future well-doing, and without 
attention to which even the best of trees cannot be expected^ to make sat- 
isfactory progress. 

In view of this difficulty, the following suggestions are put in printed 
form for the benefit of those who may need advice. It is not possible 
within the compass of a few columns to present any considerable part of 
all that varied information which would be useful to the orchardist. It is 
here intended only to offer some practical hints, based upon well estab- 
lished principles, to serve as a guide in the earlier operations. Other 
Knowledge, equally requisite, should be acquired through further study . 
and observation. A subscription to the leading horticultural or agricult- 
ural journal of nearest publication will be money well invested, as thereby 
the local experience of others is made available, affording valuable aid 
and often preventing costly mistakes. 

It is assumed that careful judgment has been exercised in the selection 
^f ground suitable to the purpose of the planter. In this, depth of soil, 
ertiiity^ drainage, and protection from prevailing heavy winds are always 
^fi • ^' and where naturally lacking should, so far as practicable, be 
artificially supplied by manures, ditches, windbreaks of trees, etc. The 
question of water supply should not be overlooked; for while there are few 
places where with thorough cultivation the natural rainfall will not supply 
^™eient moisture to perfect good fruit in fair quantities, yet, on the other 

*^^» there are few orchards in California so advanta^ouslv^tuai^dJ^it^ 
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judicious irrigation will secure an increase in the product, aifording more 
than compensating profit. It is sheer folly to ignore the factor of water i^ 
the agriculture of this country. 

The proper selection of fruit for an orchard is dependent on considera- 
tions so variable as to preclude any uniform rule. For a family orchard, 
the list should include nearly the entire range of desirable fruits suited to 
the locality, with varieties succeeding each other from early to late, in 
order to furnish a supply of fresh fruit through as great a portion of the 
year as possible. For niarket, questions of demand, distance of transpor- 
tation, etc., all have an important bearing. Discrimination is required 
according to whether dependence is placed on shipping, canning, drying, 
or household use in the home market; few kinds being equally adapted to 
all these purposes. A limited number of well chosen varieties will be found 
more profitable than a large diversity. 

WHEN TO PLANT. 

For deciduous trees, as a general rule, as early as practicable after the 
winter rains have come. In this mild climate the roots of a tree do not 
wholly share in the dormant condition of the buds. If a tree is properly 
transplated early in the season, and a month later is taken up, it will 
usually be found to have formed a callous about the ends of the roots where 
the bruised parts have been trimmed away, and often masses of young 
rootlets will be seen extending from these and other parts. Early plant- 
ing favors a thorough settling of the earth about the tree by the action of 
the winter rains, and by the time the buds begin to swell, the tree has 
measurably recovered from the shock of transplanting, and with new roots 
already gathering food from the soil, springs at once into vigorous growth. 
The late planted tree is more or less enfeebled by the attempt to grow 
before the roots are sufficiently developed to supply the demand for nutri- 
ment made by the expanding leaves. A brief, weak growth follows, often 
so completely exhausting the vitality of the tree that it is left without 
strength to resist the severe ordeal of summer heat and drought. Citrus 
trees are transplanted at various seasons, preference being given to one of 
its several dormant periods, occurring during the year. May and June is 
the time most preferred. 

PBEPARATION OF THE SOIL. 

First, and always, let this be thoroughly done. Land which has before 
been cultivated is preferable. Like the cooking of food for animals, the 
working of the soil liberates crude gases and changes the nutritive princi- 
ples to a form more readily assimilated by the plant. 

It seems hardly necessary to remark that no manipulation of the sou 
should be attempted when it is in a wet, adhesive condition, or when 80 
dry that the lumps will not readily pulverize. Any required leveling 
should be one of the first operations, and a condition of deep, perfect tiltli 
the conclusion of all. 

ARRANGEMENT OF THE ORCHARD. 

In orchard planting there are three methods in most common use, known 
by various names, but probably best distinguished by the geometrical forms 
into which the trees thus planted, are grouped, viz.: 



Triangular. 
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Quincunx. 
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Of these the simplest and most frequently adopted is the square. In 
this the orchard is laid off in lines crossing each other at right angles with 
«qual intervals of space, and a tree planted at each crossing of the lines. 
As the roots of a tree are presumed to generally radiate from the trunk and 
extend an equal distance in all directions, they may be said to occupy a 
circle of ground. In such a case it is obvious that a disadvantage attends 
the square system by leaving an unoccupied space midway between each 
four trees, unless their roots overlap each other at the nearest point of junc- 
ture, which, in theory, should not occur. This can be easily illustrated by 
laying out four coins in a regular position. Now, take three of these coins, 
place them in the form of a triangle, with their edges touching. Observe 
the comparative reduction of this waste space, and an idea is given of the 
superiority of the triangular system. This, of all others, is unquestionably 
the nearest perfect. Without crowding the trees any closer, it secures 15 
per cent more than the square to any given extent of ground. The larger 
number of persons who plant orchards do not fully appreciate this advan- 
tage. Let it be further illustrated: By the square system, at twenty feet 
apart, one hundred and nine trees are planted to each acre. Assuming 
their yield at mature age to average two hundred pounds of fruit to the 
tree, the crop would aggregate twenty-one thousand eight hundred pounds 
per acre. Planted by the triangular system, this same acre will support 
equally well one hundred and twenty-six trees, which, at the same esti- 
mated yield, would afford a crop of twenty-five thousand two hundred 
pounds per acre, or an increase of three thousand four hundred pounds. 

Considering the fruit is worth only the moderate value of one cent per 
pound on the tree, and the gain by the adoption of the triangular system 
is shown to be $34 per acre. This is essentially clear profit, as the cost of 
land, expense of cultivation, and the amount of taxes, are the same in 
either case, the only difference being in the cost of the increased number 
of trees, and the expense of their planting. Apply this computation to a 
ten-acre orchard for a term often years, and $3,400 is shown to be the not 
]f?^^^ly 9um which a fruit grower may sacrifice rather than incur a Httle 

bother'* at the beginning. This system is of equal advantage in vine- 
yards and small fruit plantations, and it affords superior facilities in all 
operations of cultivation and irrigation. It is sometimes called the "sex- 

w\ fy^^^y from the character of a larger group which it forms, in 
wnich six equidistant trees stand in a circle about, and also equidistant 
rom a seventh occupying its center. A gross error has occurred in the 
irequent application of the name " quincunx" to this method. 

Ane true quincunx is described by four trees planted at the angles of a 
wa^t*^* ^^h a fifth placed midway between them. It is chiefly used in 
whe ?^ ^ith reference to a future thinning out of the trees of an Orchard, 
aize^ j^ designed to be permanent shall have attained a considerable 
femov «? u^^^ ^^^^ *^^ central tree in each group of five is ultimately 
Qf J. ® .> having served a profitable season of production until the growth 
8Q^ i^fu^ ^^^® demands its room. Sometimes a dwarf, or small growing 
*pace^ • permanently planted, and in occupying the otherwise vacant 
8i^g ',P^*'^i3,lly secures the advantage of the triangular mode. If exten- 
'«giilflt^5 ?^ is to be done, the distance between the trees should be 

s^ied by the habits of the kinds, as follows: ■ /-\r^r^ir> 
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Apples and apricots, twenty-four to thirty feet. 
Pears and cherries, twenty to twenty-four feet. 
Peaches, plums, and prunes, twenty to thirty leet. 
Quinces and dwarf pears, ten to twelve feet. 
Oranges and lemons, twenty to thirty feet. 

Olives and figs, twenty to thirty feet. ^ . , j j 

By skillful pruning nearly all kinds can be confined to a reduced spac^^ 
and this is advocated by some, but demands more than average qualifi. 

""""inrfamily orchard, embracing various kinds, convenience in cultivating 

recommends the adoption of uniform di8ta^^^«.,tt^''f ^"^ ^^ 7.1f ipr/^* 
tremes best suited to each. About twenty feet will be found a fair average 
Bv alternating the larger growing kinds, such as apple and apricot, with the 
Sailer, such as pearfpeach, and plum, each will more nearly appropriate 
its natural proportion of space. 

LAYING OUT THE GBOUND. 

An orchard is an object of pubhc notice, and the neatness and precision 
of its plan and planting, or the reverse, will generally be taken as an index 
to the character of the planter. A well laid out and well tended orchard 
commands almost universal admiration, while nowhere is sovenly work 
mSe conspicuous. Before proceeding with the following details, the nonce 
iWantinJ is exhorted to content himself, if necessary, to work by faith, 
and not bl dismayed if at the outset he fails to comprehend the reason for 
each direct^^^ given, or its importance. Simply begin at the beginniBg 
Sw the rules as laid down, and all will grow clear as the work proceeds. 
hS decided upon the method and distances now prepare to stak 
off for pllnting. At this point neither a proper pnde i^^ *^e^PP^^.^^^^^^^^^ 
?he orchard, nor a regard for true economy of time and labor, will allow 
haste to interfere with accuracy. Be assured that an error at the beginniiig 
t^ll aW^^^^ be the occasion of indefinite repetition resulting i. 

vexation and loss of time. Provide a sufficient number of stakes for the 
g ou^^^^^^^^^^ laid out. Where available, laths answer the purpose exce • 
lentlv Procure a long wire, for convenience not exceeding eighty yards 
and of sufficient size to bear a strain without stre chmg. Less than one 
Seenth of an inch in diameter is unreUable, as also are rope and M 
ObS two iron rings, large enough to slip over the ^take^^^^^^^^^^^ 
a clear space on a building or fence, and measure off therein the distance 
the trees are to be apart. Drive a stout nail at each end of the space tb^ 
r^easure^^^^^^^^^ tL heads projecting slightiy. . Now fasten one of tj 

S-on rings securely to one end of the wire, felip this rmg over one of the nai 
and carry the wire to the other nail. Draw the wire tight, bend an arigj 
over tKail, and at this angle fasten a small tag of ^lothor other ^^^^^^ 
rial easily seen, by means of a stent twine, well waxed and firmly drawn 
to nreveS slipping. Have an attendant pass the wire forward, and hold 
hiKag a ff ffnail while a second tag fs located and attached as bef J 
directed In like manner proceed until the other end of the wire is reacbeo. 
te which another ring must be attached at the regular distance. 

For clearness of illustration let the ring first attached ^e k^n as^B 
"A,'' the first tag as - 1," and so on m order until reaching the second n^^ 
to be called ring " B." Also, for the same purpose, it is assumed that x^ 
orchard 7ot ranges north and south and east and west, in its boundaries, 
and that operations commence at the southwest corner. 



TREE PLANTING. 



151 



To lay out on the square system, begin by driving a stake at the spot 
lected for the southwest corner of the orchard, and at the beginning of 
the first row of trees. This and all outside rows should be sufficiently 
emoved from any fence or boundary line to allow room between for the 
turning of a team in cultivating. About one rod is usually enough for this 
Durpose. Slip ring '*A" over this stake, proceed northward with the wire, 
draw it tight and secure it on the line for the first row of trees by driving 
a stake through the ring ^' B," at the same distance from the boundary line 
as at ring **A." Now set stakes outside the wire by each tag, driving them 
firmly and using care that they stand upright, to facilitate proving the 
work when all the stakes are set. This first row constitutes a base line for 
the orchard. The south line is next to be located at a true right angle 
with the base. To obtain this, sHp ring " B " off the stake, take up the 
wire by tag '' 9," which carry southward and hold against stake *' 4 " of the 
base line, while the assistant seizes the wire at tag ^'4" and draws it to the 
southeast until the wire tightens and with the base line forms a triangle. 
In the angle at tag " 4 " set a stake, which thus should be due east of stake 
" I'^of the base line, ranging with which last the correct direction for the 
south line is obtained. Now stretch the wire to the east by this range, and 
stake at the tags as before. Next square the east line from the southeast 
corner, and set a stake for the northeast corner (in this instance omitting 
the intermediate stakes), carry the wire to the north side and stretch from 
the northeast te the northwest corner stakes. If from any inaccuracy the 
distance between the stakes does not correspond to the length of the wire, 
the northeast stake must be moved to the west or to the east to rectify. 
When all is correct, stake the east line in the usual manner. Now carry 
the wire across parallel with the base line; slip one ring over the second 
stake of the south line, and the other over the corresponding stake of the 
north line, and stake at the tags as before, for the second row of the orchard, 
and thus forward until the plot is filled. When this is done, glance along 
the rows in both directions, to detect and rectify any slight errors. Should 
the size of the orchard exceed the length of the wire, successive plots can 
be joined to cover any desired area. In such case care should be used to 
work from a corner, and in the direction corresponding to that first adopted. 
For the triangular system, the wire must be differently arranged. Pro- 
cure four rings for the purpose. First lay off the wire in respects as 
directed for the square method. Then attach te ring "A" another piece 
of wire, which, with a terminating ring, shall be in length precisely one 
half the distance between ring "A" and tag " 1." The remaining ring lash 
securely to the wire midway between the last tag and ring *^ B." Let these 
«4 P T ^^^^^nated in their order of position, as rings ^'1,'' "2," "3,'^ and 
A *' » ^ ^^^ *^® ^Sise line or west row, as for the square, using rings "2'^ 
th t +k'" ^^ ^^^^ ^^ orchards on the triangular plan, it is recommended 
nat the base hne be always located in a direction crossing that of prevail- 
ng heavy winds. By this means, the orchard presents a more compact 
^nt, and thus lessens the force of air currents among the trees. By 
^^^^^g at the southwest corner protection against westerly winds is 
instl^^/?' j-^^^^F® *^^ south line and stake the southeast corner, but 
ine 1 ^^aking the south line as before by the tags, stake by a measur- 
aite.5 * ^^^® 0^ a length corresponding to the distance the rows are to be 

If the trees are to be apart— 

IQ feet— 

^feetlln!^^^^^^^^^©-- • Sfeet 8 inches apart. 

HfeeWrnr^t''^^^^"- 10 feet 2f inches apart. 

^'€etrn^!^?^"}^be _ 12 feet /of inch apart. 

rows should be [j^^gj^^^^.^^lS feet lOJ inches apart. 
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18 feet- rows should be - 15 feet 7 inches apart 

20 feet^rows should be iH^^L^ \P^^®^ ^P^'t 

22 feet^rows should be — l^l^^H.^f ^^^ ^P^rt 

2i feet— rows should be - 20 feet 9J inches apart 

30 fee1>-rows should be 26 feet apart. 

Locate the northeast corner as before directed, and stake the north line 
the same as the south. Slip ring "1" over stake "2" of the south line, and 
ring "3" over stake "2" of the north line, and stake by the tags. Pull up 
both ring stakes, and move the wire for the next, or third row. In this case 
use rings '^2'^ and "4;" stake and leave ring stakes standing. In like 
manner alternate the succeeding rows. 

On perfectly even ground, the triangular system can be laid off by the 
use of an equilateral wooden triangle, each side being of a length equal to 
the distance between the trees. Lay off a base line as before; place two 
corners oif the triangle against the first two stakes on the base, and the 
third corner will mark the place of the stake for the first tree of the second 
row. Next corner on the second and third stakes of the base, and stake 
the third corner for the second tree of the second row, after which further 
procedure will be easily understood. 

On similar ground it can also be done by a system of intersecting half 
circles as follows: In a long strip of board bore two holes, each large 
enough to receive the orchard stakes, and as far apart as the distance 
between the trees. Lay out a base as before. By means of the hole drop 
one end "A" of the strip over the first stake of the base, the other end "B" 
projecting at right angles. By means of a pointed stick, thrust through 
the hole at '*B," or a slight projection attached to the under side of the strip 
by the hole, mark a quarter circle on the ground by swinging the end "B" 
to the second stake of the base, over which it is slipped. Release the 
strip from the first stake and describe a half circle by swinging the end 
"A" to the third stake of base. In like manner, swing the end "B" to the 
fourth stake of the base, and so forward. At each intersection of the 
marks set a stake, which denotes the place for a tree of the second row, 
which in turn forms a base for laying out the third row in like manner. 
Where only one person is available for the work, and for extended spaces, 
the strip is more easily handled than the triangle. On an irregular surface 
neither the triangle nor strip will work accurately, while the wire will be 
found adapted for nearly all situations. 

For the quincunx plan, use the wire as prepared for the triangular. Lay 
off the base line and locate the corners, but stake the north and south lines 
by a pole of a length one half the distance the permanent trees, or tho^ 
at the angles of the group of five, are to be apart. Then stake the ground 
precisely as directed for the triangular method. 

Planted by the foregoing plans, an acre of ground in equilateral form 
will contain of trees at the given distances apart: 



10 feet 
12 feet 
14 feet 
16 feet 
18 feet 
20 feet 
22 feet 
24 feet 
30 feet 



Square. 



436 

303 

222 

170 

134 

108 

90 

76 

48 



Triangular. Quincni* 



500 
347 
255 
195 
154 
126 
103 
86 
56 



. Note.— In giving the distances of trees of the quincunx in the foregoing table, the fifth or central tree v 
taken into account. 
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Trees are surest to be in good condition if taken from the nursery imme- 
diately before planting, arid subjected to the least possible handling and 
exposure. In very many instances this is not practicable, and some expe- 
dient must be adopted. On receipt of trees, if they cannot be at once 
planted, open the packages, cut the bundles, and removing all packing 
material from amongst the roots, heel in the trees in a deep trench prcr 
viously opened in some well drained, mellow soil, being careful that all the 
spaces amongst the roots are filled with fine, moist dirt. If from any cause 
any trees are shriveled, or lack in plumpness of bark and buds, bury them 
entire in damp earth for five to seven days, when, if not badly injured, they 
will usually be restored. 

PLANTING THE TREES. 

Before digging the holes take a strip of wood five feet long, cut a notch 
at the middle, and at each end bore a hole large enough to admit a stake. 
Place the notch against the tree stake, and set a short stake in the ground 
through each of the end holes. Pull up the tree stake, remove the strip, 
and dig the hole for the tree. If the ground has been well prepared this 
need be no longer. or deeper than to admit the roots of the tree in a natural 
position, and allow the tree to stand at the same depth that it grew in the 
nursery. Replace the strip on the two stakes, and the notch over the hole 
will indicate the exact place for the stem of the tree. 

The greatest pains will rarely prevent some roots becoming bruised or 
broken in taking up and handling the trees. Before planting cut all these 
away to fresh, sound wood, using a keen knife, with a drawing cut sloping 
from the lower side of the root to the upper. If branched trees, shorten 
the Umbs to the third or fourth bud from the trunk. 

Three or four well-balanced branches should be selected to form the 
head of the tree, and all others cut away. Some prefer to prune to a bare 
atem, and form the head anew. Cut to an outside bud, if you wish the 
branch to grow outward; to an inside bud, if it already tends to spread too 
much. Start the cut opposite the base of the bud, and let it slope upward 
and terminate even with, or very slightly above, the tip of the bud. Don't 
be afraid to cut back. 

The root, if stronger than the top requires, will quickly cause a growth 
to balance; but if the top is toolarge for the roots, it will draw upon the 
vitahty of the tree. Trees not branched, cut back to a proper height, to 
lorm a low head, which, for various reasons, is most desirable. Three feet 
jrom the ground is high enough. As low as two feet is still better. Pro- 
^ct the roots from drying influences at all times as much as possible, 
6peoially from wind and sunshine. Two persons can work together with 
J^Bt advantage in setting trees— one to shovel in earth, the other to hold 
ha A ^P^^S^* ^^ ^^® ^^^^ ^^ *® strip with one hand, and with the other 
mu f K ^^^ ^^^ surface soil among the interstices of the roots, which last 

UBt be naturally spread out, and the topmost held up while the lower are 
J^iDg covered. Plant so that the trees will stand at the same depth as 
air 8 ^^^ ^^ ^^^ nursery, after the earth has settled. Be sure to leave no 
and fi^.®® in filling; ^^^ ^^®^ nearly full tread down gently with the feet, 
ioche V iT^^^ ^ ^^^^ surface, leaving the soil about the tree some two 
fe^el ^ J ^1 ^ t^^n ^^^ general surface, as it will afterwards settle to the 
faijiy 1^^ planting, or a dry soil, use a pail of water, when roots are 
the ^r ^^^^ ' ^ settle the earth amongst them. It is a good plan to setr 
ingest roots toward the prevailing wind, to steady Ahe tree^ r^ /^ I iO 
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Don't put anything whatever but clean earth under or in contact with 
the roots. Manure, if used, should be on the surface, where the rains will 
carry its properties to the roots in the form of a liquid , which is the only 
way they can take it up. Coarse manure used in this way is further valu, 
able as mulch, which by some means should be supplied to all young 
trees. It preserves a cool temperature for the roots, and prevents escape 
of moisture. Straw answers well, if used five or six inches in depth, and 
covering the ground to a foot or more beyond the roots. 

SUNDRY RECOMMENDATIONS. 

Map the orchard immediately after planting, for, if delayed, labels will 
become lost and confusion result. 

Do not allow any wire or string attaching a label to remain about the 
trunk or a large branch, as it is frequently overlooked until the ruin or 
serious injury of the tree calls attention to its presence. 

Set two shakes or pieces of board cornering on the south side of the tree, 
to prevent sun scalding of the trunk, and to protect from borers. When 
the branches extend so as to shade the foot of the tree during the heat of 
the day, these can be removed. If headed low, this soon occurs. 

See that the trees do not lack for moisture. Do not water unnecessarily, 
but watch for the first indications of approaching dryness, then apply a 
liberal quantity of water, cultivate and give no more until needed. Antici- 
pate the need long enough to prevent a stoppage of growth. Unless you 
can irrigate, do not yield to the temptation to plant something amongst 
your trees. If you can irrigate, hoed crops need do no harm, provided the 
fertility they remove is restored by manures. Regard every weed as a 
pump which works night and day. 

Cultivate after each rain, to retain a store of moisture, and occasionally 
during the dry season to prevent its escape. Rub off buds starting in wrong 
places, and do not let the young trees stunt themselves by overbearing. 

Bind up any bruises on the trunk accidentally made in cultivating or 
otherwise, with a mixture of clay and fresh cow dung. In removal of any 
large limbs, coat the wound with a solution made by dissolving one fourth 
pound gum shellac in a pint of alcohol, which may be kept in a well corked 
bottle, and is ready for use at any time, being applied with a brush. 

Post yourself regarding noxious insects, that you may detect their first 
appearance and stamp them out before they overpower you. 

Finally, study your business. Seek information from all sources, espe- 
cially your orchard. Be assured that nothing can supply the want of per- 
sonal vigilance and industry.* 

* Biennial Report, 1885-6, pp. 542-9. 
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Among the many injurious insects of most interest to the fruit growers, 
are the scale insects of the family Coccidw, known by the popular name 
of ** scale bugs "or "scale insects.'' Professor J. Henry Comstock, late 
United States Entomologist, during his visit to this State in 1880, studied 
the life, history, and form of the various scale insects on this coast. He 
reported quite fully upon their habits and general characteristics, and of 
this report I have made liberal use. I have inserted his scientific descrip- 
tion of the various scale insects (Report United States Department of Agri- 
culture, 1880), together with the introductory notes upon the characters, 
divisions, metamorphoses, organs, order, and families of the Coccidse, In 
the scientific description of the various Coccinellidae, the writings of this 
able and learned entomologist were also freely consulted. 

The study of insect life is of the utmost importance to the fruit grower. 
He should be able to distinguish the injurious from the beneficial insects 
in his orchard, to destroy and prevent the introduction of the former, and 
to rear and foster the latter. 

Numerous articles and reports have already been published, but in most 
of them the author has confined himself to historical notes, which have 
been more or less complete, and certainly very interesting, but the classifi- 
<;atioQ and scientific side of the question has been, in general, very much 
neglected. Powerful aid has been lent me by Professor D. W. Coquillett 
and Professor Albert Keobele, Special Agents of the United States Depart- 
ment of Agriculture. Let them accept here the expression of my grate- 
fulness. 



XXV. 

SCALE INSECTS. 

frul^^^^ is no group of insects which is of greater interest to horticulturists 
Jp^ay> *^^n that family which includes the creatures popularly known as 

scale insects" and "mealy bugs." There is hardly any shrub or tree 

I. i*^ is subject to their attack, and in certain localities extensive 

d^ffi 1 ^ bave been ruined by them. The minute size of the creatures, the 

iniculty of destroying them, and their wonderful reproductive powers, all 
combine to make them the most formidable of the pests of our orchards 

na ornamental grounds. It is only necessary to cite the mealy bugs of 
L^^^seSj the oyster shell bark-louse of the apple, and the various species 

scale insects destructive to citrus fruits to establish this fact, 
jl^i^^^'^standing the great importance of this subject, comparatively 
doubtl ^^^"^^ work has been done on the species of this country. This is 
Df ev ^^ * ^^^^* P^^^ ^"^ ^ *^® diflSculties attending a careful study 
plain^'^ ^ single species of this group, and the fact that the small size and 
m^jj_?PP®arance of the insects render them unattractive to most ento- 
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CHARACTERS OF THE COCCID^. 



The scale insects or bark-lice, and the mealy bugs, together with othej 
insects for which there are no popular names, comprise the family known 
to entomologists as the Coccidse.* This is a division of the order Homoptera^ 
to which belong also the plant-lice (Aphidae), the Cicadas, the leaf-ho|K 
pers, and certain other insects. 

We will not in this place enter into a discussion of the characters of the 
Homoptera or of the zoological relations of the Coccidse to the other fami. 
lies included in that order. But referring those who are interested in 
these points to the text-books on entomology, we will proceed at once to a 
discussion of the Coccidae. 

In many respects this is a very anomalous group of insects, differing 
greatly even from closely allied forms in appearance, habits, and meta- 
morphoses. Not only do the members of this family appear very different 
from other insects, but there is a wonderful variety of forms within th^ 
family; and even the two sexes of the same species in the adult state dif- 
fer as much in appearance as insects belonging to different orders. 

The most obvious characters in which the Coccidae agree, and by which 
they may be distinguished from other insects belonging to the Homoptera^ 
are the following: The females never possess wings; the males are winged 
in the adult state; but unlike other homopterous insects, possess only a 
single pair of wings, the second pair being represented by a pair of smaU 
club-like organs called halteres, each usually furnished with a bristle^ 
which in all the species that I have studied is hooked and fits into a 
pocket on the anterior wing of the same side. The male, in the adult 
state, has no organs for procuring food, the mouth parts disappearing 
during the metamorphoses of the insect, and a second pair of eyes appear* 
ing in their place. 

The strange forms assumed by certain species of bark-lice has led to 
their being mistaken for very different organisms. Thus the adult females 
of a species of a genus of bark-lice (Kermes) common on oaks in various 
parts of the world, have been commonly mistaken for galls. The galMikfr 
objects on the twig of oaks are the females; the immatured males m 
very different in form, and are represented on the leaves. The resem- 
blance to galls is shared somewhat" by certain genera of this family. In 
fact, the family is termed by flie French Gallinsectes on account of tHa 
resemblance. 

There is a remarkable species belonging to this family found in tbfr 
West Indies, in the furrows of land newly turned up, which from it* 
resemblance to a pearl is known as the ground pearl, and is frequently 
sent to Europe in collections of shells under that name. It is stated by 
Gruilding, who first described this insect under the name of Margarodes 
formicariurriy that it occurs in the Bahamas, and is strung into necklace^ 
and ornamental purses by the ladies. It was believed by Guilding that 
the ground pearls were parasitic on the ants, in and near the nests of 
which they were found. I think, however, that it is more probable that 
the so called pearls derive their nourishment from the roots of plants ij 
the soil, and that they, instead of destroying ants, furnish them with food 
in the form of an excretion, as many other species of Coccidse are knowfl 
to do. 

The habit of excreting a sweet, fluid, which many species pos8ess> 
together with the strange forms of the insects, has led to some strange 
mistakes. Thus one species which occurs on pine was at first taken for * 
nectar-secreting gland. 
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Owing to the great diversity of form and structure among the species 
belonging to this family, they may be grouped into several subfamilies; and 
such a grouping is necessary before generalizations can be made respect- 
ing the habits and metamorphoses of the various species. Signoret in his 
monograph of this family divides it into four sections. We believe that 
each of these sections should rank as a subfamily, and will so consider 
them. They are characterized as follows: 

1. DiASPiNJE. — This subfamily includes all the species of Coccidae cov- 
ered by a scale composed in part of molted skins and partly of a secretion 
of the insect. 

Examples. — The oyster shell bark-louse, of the apple {Mytilaspis porno- 
ru7n)f the red scale of the orange {Aspidiotus aurantii)^ and Glover's orange 
scale {Mytilaspis Gloverii), 

2. Brachyscelin^. — ^This subfamily includes certain species of Cocci- 
dse which live in galls. All the described species are Australian. Con- 
sequently this subfamily will not receive further notice in this report. 

3. LECANiNiE — The original characters of this subfamily as given by 
Signoret are as follows: Species either naked or inclosed, or simply cov- 
ered with waxy calcareous or filamentary material; most of the females 
after impregnation taking on a different form, and, once fixed, remaining 
so for the rest of their lives, although while young they retain the power of 
moving under certain circumstances. 

4. CocciNiE. — Signoret originally gave the characters of the Coccinae as 
follows: Females keeping the form of the body with the segments distinct 
until the end, and also retaining the power of motion; they are naked or 
covered more or less with a waxy whitish excretion, filamentary, and more 
or less spumous. 

These characters were afterwards found to be insufficient to separate the 
two groups as the genus ^i^rm^s, -which, from the study of the young larva, 
belongs evidently to the Coccinse, is fixed and covered with a hard horny 
substance, hiding the segmentation and giving it precisely the appearance 
of a Lecanium. Signoret, therefore, substituted the following characters: 
Ix)wer lip I-jointed in the Lecaninae, multiarticulate in the Coccinse; anal 
plates present in the Lecaninae, absent in the Coccinae; anal extremity with 
the Coccinse divided into two lobes, each furnished with a long bristle. 

Exarmles of Lecaninae. — The black scale of California (Lecanium oleaSy 
^rnara), the maple bark louse (Pulvinaria innumerahiliSj Rathvon), the 
lac insect (Cartena lacca, Ker.). 

, Examples of Coccinax. — ^The mealy bugs {Dactylopius) , the cochineal 
insect (Coccus cact^,Linn.). 

METAMORPHOSES OF THE COCCIDiE. 

A he changes through which a scale insect passes in the course of its 



develi 



remarkable. But as the metamorphoses and habits 



development are very remarka 

^ each division of the family are somewhat peculiar, it is necessary to con- 

first^ ^hf ^ subfamily by itself. We will discuss, in this place, only the 

much fl^ -^i^spiN^. — ^The newly hatched scale insect is oval in outline, 
jj^^ .^^**^nedj famished with six legs, a pair of antennae, and an appa- 
ifl ve^ sucking the juices from plants. At this stage of its existence it 
^tv^^f^^^^' a mere speck, which the untrained eye could only with diffi- 
y detect. By means of a lens, however, these minutf creatures can be ^c> 
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seen crawling in all directions over the leaves or bark of an infested tree. 
After wandering for a time, usually but a few hours, or even less, the young 
scale insect settles on some part of the plant, inserts its beak, and, drawing 
its nourishment from the plant, begins its growth at the expense of its host 
In a short time there begins to exude from the body of the larva fine threads 
of wax, which are cottony in appearance. The excretion of this wax con, 
tinues until the insect is completely covered by it. The rate at which thig 
excretion is produced varies greatly. Thus, larvae of the red scale of Flor- 
ida (Aspidiotus jicws), which were only one day old, were found to be com. 
pletely covered by the cottony mass which they had excreted, while the 
larvae of Glover's scale {Mytilaspis Gloverii) did not become entirely cov- 
ered until they were six days old. Sooner or later the larva begins to 
excrete a pellicle, which, although very thin, is dense and firm in texture. 
The mass of cottony fibers either melts or is blown away, or, as in certain 
species of Aspidiotus, a portion remains as a white dot or ring on the center 
of the scale. After a period, which, in several species that we have studied, 
is about one half of the time from the hatching of the larva to the emerg- 
ing of the male, or one third of the time from the birth of the female to 
the date at which she begins ovipositing, the larva sheds its skin. In some 
species this does not take place until after thie beginning of the formation 
of the permanent scale, and in such cases the molted skin adheres to the 
inner surface of the scale, and cannot be seen while it is in its normal posi- 
tion on the plant. This is true of many species belonging to the genus 
Aspidiotus {A, ficus^ A. citri, A, perniciosus, and others). In these species 
the position of the exuviae is indicated by a nipple-like prominence, often 
marked by a white ring or dot, which is the remains of the cottony mass 
first excreted. In other species the molt takes place before the beginning 
of the excretion of the permanent scale. In these the larva skin is plainly 
visible either upon the surface of the scale, as in certain species of Aspidi- 
otus {A, nmi), and in Diaspis,or at one extremity, as in Mytilaspis. Some- 
times, however, the larval skin is covered by a delicate transparent layer, 
which, I think, is the melted or compacted remains of the cottony mass 
excreted by the young larva. 

This change which the larva undergoes at this molt is a very remark- 
able one, appearing to be a retrogression instead of an advancement to a 
more highly organized form, as is the rule in the development of animals. 
With the skin are shed the legs and antennae. The young scale insect 
thus becomes a degraded grub-like creature without organs of locomotion. 
The mouth parts remain, however, in a highly developed state, and are 
well fitted to perform their functions. This apparatus is not the least 
remarkable thing in the structure of these insects. It is terminated by a 
thread-like organ, which is frequently much longer than the body of the 
insect, and is composed of four delicate hair-like bristles. By means of 
this organ the insect is firmly attached to the plant, and draws its nour- 
ishment therefrom. Prom this stage the development of the sexes diffe^- 

The second and last molt of the female takes place, in those species 
which we have studied most carefully, when she is about twice as old as 
when the first molt occurred. The change in appearance at this molt pr^ 
sents nothing remarkable. The second cast skin is joined to the first, and 
with it forms a part of the scale which covers the body of the insect. Somf 
times, as in the genus Forinia, this molted skin is very large, and coneti- 
tutes the greater part of the scale; but more commonly the exuviae for^ 
but a small proportion of the scale, the greater part of it being excreted 
subsequently to the second molt. . Soon after the second molt of the femal'^ 
takes place the adult males emerge, and doubtless the impregnation of tb* 
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females occurs at once. After this the body of the female increases in size, 
becoming distended with eggs. The oviposition takes place gradually, 
and in those species that we have studied begins when the female is about 
three times as old as when the first molt occurred. In other words, the 
three intervals between the birth of the female and the first molt, between 
the latter and the second molt, and between this and the beginning of ovi- 
position, are about equal. The eggs are deposited beneath the scale, the 
body of the female gradually shrinking, and thus making room for them. 
Some species, however, are viviparous. 

The male scale insect, during the early part of its larval life, is indis- 
tinguishable from the fernale. The first molt occurs at the same time and 
is accompanied by a similar change, the male larva like the female losing 
its legs and antennae. The second molt is also synchronous with the sec- 
ond molt of the female; but here the similarity in form between the two 
sexes ceases. Even before this molt takes place there may be observed the 
formation of rudimentary limbs beneath the transparent, memberless skin 
of the larva; and after this skin is shed, the male, now in the pupa state, 
differs remarkably from the female. The male pupa has long antennae, 
and its legs and wings, although in a rudimentary state, are very large. 
The duration of the pupa state in those species which we have bred, is 
short — ^but a few days; and then after the third casting of the skin the 
adult male appears. The anterior wings, though very delicate, are large, 
and enable the male to fly readily. The posterior wings are represented 
only by a pair of halteres. These insects resemble in this respect the flies, 
gnats, and other insects belonging to the order Diptera, or two-winged 
insects. The posterior end of the body is furnished with a style which is 
sometimes nearly as long as the remainder of the body, and is the exter- 
nal organ of reproduction, 

EXPLANATION OF CHARACTEBS USED IN CLASSIFICATION OF THE COCCTDJE. 

Many members of this family differ so greatly from the ordinary forms 
of insects that, in classifying them, it becomes necessary to use characters 
peculiar to them. This is especially true of the subfamily Diaspinae, where 
the scale and the last segment of the female present nearly all of the tangi- 
ble specific characters. Much stress has been laid by certain writers upon 
the characters presented by the male. But, although we have done our 

ir*'^^^ liave found little in this sex that is of value for separating closely 
allied species, that can be put into words. We have bred the males in 
much greater numbers, both of species and of specimens, than has ever 
^een ^q^q before by a single student. These have been figured very care- 
^^^7, the drawings being made on a large scale, and reduced by photog- 

aphy. Great care has been taken to represent accurately the shape and 
J«Jative size of the different parts of the body. The results of our labor in 
ims direction are given with the hope that in the future they may be found 
more value than appears to us now. The disappointment which we have 
^jP^^^^c^d in the study of the males has been relieved by the success 
fem 1 attended our study of the margin of the last segment of the 

hav ^^ ^^^ Diaspinae. Here we have found a set of characters which 
onlv ^^^^^^^4 ^^DQOst no attention heretofore, but which are almost the 

y ones which can be relied upon for separating closely allied forms. 
^oreaf'^" — "^^^ ^^^^ ^^^^^ ^^ applied to the thin pellicle which covers the 
m^^.^'^/^ace of the bodies of all the Diaspin^. It is composed in part of 
*o th t f ^^' ^^ which two are attached to the scale of the female, and onej 
^^of the male; these are termed the exuviae. Thei^ is |l9|>|Sl||yf d /> 
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composed of excretion, and, in some cases at least, of the ventral half of 
the molted skins between the body of the insect and the bark of the pla^t 
upon which it is. This layer varies greatly in thickness, and presents i^ 
some instances specific characters. I do not find that it has been noticed 
by authors. In the descriptions of species I have termed it the ventral scale. 

Last Abdominal Segment. — ^As stated under the head of Metamorphoses 
the members of the subfamily Diaspinae undergo a remarkable change at 
the time of the first molt, losing their legs and antennae, and thus becoming 
apparently less highly organized than in the larval state. At the same 
time the last abdominal segment assumes a remarkable form, becoming 
flattened and fringed with numerous appendages. In the male this char- 
acter is transient, the form of this segment changing gradually, previous 
to the second molt, to that which it bears in the pupa state. In the female, 
however, this segment becomes hardened, apparently, by the deposition of 
chitine, and the peculiar form is preserved "throughout the remainder of 
the insect's life. In fact, so coinpletely are these parts chitinized that their 
peculiar forms are preserved even after the insect is dead and the remain- 
der of its body is so shriveled as to be unrecognizable.* 

The very careful study which we have made of this segment and its 
appendages, embracing an examination of several thousand mounted spec- 
imens, has demonstrated that the characteristics here presented are very 
constant within the limits of each of the species which we have investi- 
gated. In fact they are the only distinctions upon which we have been able 
to place implicit confidence in separating closely allied forms. I have 
therefore given considerable space in the description of species, to these 
characteristics. In each case the description has been based upon a study 
of the adult female. 

Upon the dorsal surface of the segment are usually several lines of holes 
which are the openings of glands which excrete a part at least of the sub- 
stance of which the scale is composed. I have studied specimens in 
which there was a thread of excretion extending from each of these open- 
ings to the scale. Although these openings are very prominent, I have failed 
to find that they present specific character, and so have made no use of 
them in classification, and have figured them in but few instances. In 
the more transparent species they are easily seen through the body when 
examining it from the ventral side, and unless a good microscope is used, 
the openings of the two surfaces will be confused. Near the center of the 
ventral surface of this segment is the vaginal opening, which is large, and 
which is represented in nearly all of our drawings of this segment. 

In most species there is a greater or less number of peculiar openicgfl 
arranged in groups around the vaginal orifice. These are termed spin'M' 
rets (filieres) by Signoret, a term which is also applied to various other 
openings, tubes, and tubular spines which occur on this and other segmenis 
of the body, and which are supposed to be openings to glands which 
excrete the covering of these insects. The pores which are arranged ifl 
groups about the vaginal opening difier remarkably from others in being 
compound, each spinneret being a circular plate perforated by several 
small openings. 

The presence or absence of these spinnerets, the number of them in each 
group, and the number of groups, are characters of some value in classifr 
cation. They cannot, however, be relied upon implicitly. The number oi 
spinnerets in each group varies more or less in every species, and eve^ 

* In one instance 1 removed from under their scales the dried bodies of scale in^^jf 
which had been in a collection for twenty-five years, and found that the characters V^ 
sented by this segment were perfectly preserved. 



SCALE INSECTS. 



161 



on the two sides of the body of the same individual. But as this varia- 
?on is usually quite limited, it does not render this character valueless. 
In most species the number of the groups of these spinnerets is either four 
or five. When they are five, one is situated cephalad of the vaginal open- 
ing and two on each side of it. These groups I have designated as the 
anterior, anterior-lateral, and posterior-lateral, respectively. When there 
are only four groups, it is the anterior one that is wanting. Other forms 
of grouping of the spinnerets exist and will be described in the descrip-. 
tions of the species in which they occur. On the posterior margin of the 
segment are situated numerous appendages,' of which three forms may be 
distinguished; these I have termed lobes, spines, and plates. 

The lobes are usually the most conspicuous of the appendages of this 
segment. They appear to be inserted in a groove between the posterior 
edges of the upper and lower surfaces of this segment. But in two species 
which I have succeeded in dissecting {A, obscurus, and an undescribed 
species), I found each lobe to consist of a prolongation of the margins of 
the dorsal and of the ventral walls of the segment; these prolongations 
being much thickened and joined at their distal extremities. This thick- 
ening of the body wall extends anteriorly for a short distance upon both 
the dorsal and ventral sides of the body, but chiefly upon the former. 
The number of these lobes varies from one to four pairs. 

In some species a part of the lateral margin of the segment appears to 
be of the same structure as the lobes. 

In certain species thickenings of the body wall occur near the prolonga- 
tions of the lobes, but more or less distinct from them. In each of the 
species which I have dissected these thickenings are on the dorsal side of 
the body; this point can be determined only by splitting the specimen and 
studying the dorsal and ventral halves of the body separately. In an 
un mutilated specimen the thickenings of the body will appear like organs 
within the body. The number, size, and position of these thickenings 
afford good specific characters. 

In certain species the posterior margin of the segment is incised two or 
three times (usually twice) on each side of the meson. These incisions, 
and the edges of them, which are usually thickened, afford characters of 
importance. As with the thickenings described above, it is difficult to 
determine from an unmutilated specimen upon which surface these incis- 
ions are. They are represented in all of our drawings as they appear 
when seen from the ventral side. 

The spines are situated near the posterior margin of the segment. There 
are usually two, one on the dorsal surface, and one on the ventral surface, 
^sociated with each of the lobes. Others are situated at various intervals 
between the lobes and the penultimate segment. In many instances these 
spines appear to be tubular, and I have repeatedly seen what appeared to 
^threads extending from them; hence, they may be spinnerets. 

In the descriptions the lobes and spines are numbered, beginning at the 

^son; the corresponding lobes of each side of the body bearing the same 
oth^ * ^^' ^^^y ^^® ^^^^ considered in pairs, as are the legs and wings of 

ner insects, excepting that in numbering the lobes and spines the num- 
^^ increase cephalad instead of caudad. 

wh' ]T' *^^ ^^^^ ^^ plates I have classed all the remaining appendages 
less^ ^^^^ *^^^ segment. They are usually long, flattened, and more or 
like ^^Ti^-^^. ^^ toothed. Sometimes, however, they are hair-like or spine- 
form A ^^ ®^P^cially the case on the side of the segment; here, too, the 
and number are not so constant as it is between the lobes. ' Whenx 
the ventral surface of this segment,. a clear sw)t on the middle] /:> 

giTized DyxL3 iV^ 
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line of the body is usually visible. This is the anal opening, and is really 
on the dorsal surface of the segment; its apparent position is represented 
in the figures, and, as will be readily seen, varies greatly in different specieg. 
There are many other openings and appendages of this segment, whicl 
we have not represented in our figures, as no use has been made of them 
in classification, and the representation of them would only tend to confuse 
the illustrations. 

TERMS DENOTING POSITION OR DIRECTION OF ORGANS. 

The use of the terms upper, inner, outer, before, behind, and similar 
expressions in the technical descriptions of animals, or of their parts, has 
led to so much confusion that there is a strong movement on the part of 
the leading zoologists in favor of a more exact anatomical nomenclature. 
Although many of the terms proposed may never be adopted, others, which 
are obviously appropriate, definite, and concise, are rapidly coming into 
use. A few terms of this class are introduced into this report. The posi- 
tion and direction of all parts and organs are referred to an imaginary 
plane dividing the body into approximately equal right and left halves. 
This middle plane, or any line contained therein, is designated as the 
meson. The corresponding adjective is mesal, and the adverb mesad. In 
combination meson becomes meso. The well known adjectives dorsal, 
ventral, dextral, sinistral, lateral, proximal, distal, cephalic, and caudal are 
used in preference to less definite terms, as are also the corresponding, but 
less familiar forms, dorsad, ventrad, etc. 

USEFUL PRODUCTS OF THE COCCIDJE. 

Although the occasion for this report is the. great injury to agriculture 
caused by certain species of scale or bark-lice, it should be borne in mind 
that there are insects belonging to this family which are beneficial to man. 
In some instances these insects or their products have been of great com- 
mercial importance, especially in ancient times, and to this date the prod- 
ucts of certain species are used extensively. 

The dye-stuff known as kermes, or Granum tinctorium^ is made from 
the dried bodies of the females of Coccus Uicis of Linnaeus, a species of 
bark-louse which lives upon a small evergreen oak {Quercus coccifera)^^ 
tree which is native of Asia and the countries bordering on the Mediterra- 
nean. This dye has been in use ever since the time of Moses, and Pliny 
states that the inhabitants of Iberia paid to the Romans half their tribute 
in kermes. The use of this dye has, however, been superseded to a great 
extent by cochineal, which gives colors of much greater brilliancy . Cochi- 
neal is also an insect belonging to this family; it is the Coccus cacti of 
authors, and is a native of Mexico. It feeds upon various species cf the 
Cactaceae, more especially Ojmntia coccinilifera. Although this insect is a 
Mexican species, it is now cultivated in India, Spain , and other countries. 
and I have received living specimens which were collected upon a wild cactus 
near Fernandina, Fla. The dye-stuff consists of the female insects, which, 
when matured, are brushed off the plants, killed, and dried. The entire 
insect is used. From cochineal, lake and carmine are also prepared. 
Cochineal is now being superseded by aniline dyes, which are made fr^^ 
coal tar. 

The scarlet grain of Poland {Porphyrophora polonica) is still anotb^^ 
bark-louse which has been used to a considerable extent as a dye-stuff. 
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The stick lac of commerce, from which shell -lac, or shellac, is prepared, 
•q a resinous substance excreted by a bark-louse known as Coccus lacca 
\carteria lacca, Ker.), which lives upon the young branches of several trop- 
ical trees, especially Ficus indica, F. religiosa, and Croton lacciferum. And 
the coloiing agent known as lac dye is also prepared from stick lac. 

Another true lac insect occurs in Arizona upon the stems and branches 
ofLarrea mexicana. Judging from the specimens in the museum of this 
department, the lac occurs on this plant in sufficient quantity to be of 
economic importance. 

A bark-louse, which was described under the name of Coccus manniparus 
(Gossyparia maniparusy Sign.) " is found upon Tamarix mannifera, Shr., a 
large tree growing upon Mount Sinai, the young shoots of which are covered 
with the females, which, puncturing them with their proboscis, cause them 
to discharge a great quantity of a gummy secretion, which quickly hardens 
and drops from the tree, when it is collected by the natives, who regard it 
as the real manna of the Israelites." — Westwood. 

China wax is another substance for which we are indebted to this family. 
It is the excretion of an insect known as Pe-la {Ericerus pe-la, Westwood). 
In fact, many species of this family excrete wax in considerable quantities. 
I have found three species in this country which, if they can be easily cul- 
tivated, produce wax in suflicient quantities to be of economic importance. 



RED ORANGE SCALE. 



Aspidiotus aurantiiy Maskell. 




Figure 40. 



of if ^^^^^^^^ scale, known by the popular name of " Red Scale," on account of the color 

The ^^®^- It infests citrus trees principally, (lb) The female scale — enlarged. (lc> 

"^ale scale— enlarged. (1) Infested twig, showing the scales on the leaf and branch.] 

. ^^^^^ of Female, — ^This scale resembles that of Aspidiotus ficus in shape ^ 
fij^e, and the presence of the nipple-like prominence, which indicates the 
I^sition of the first larval skin; but it can be readity distinguished from 
e scale of that species as follows: It is light gray, and quite translucent; 
in ^?P^^^^^ color depending on the color of the insect beneath, and vary- 
thu-H^?^ a light greenish yellow to a bright reddish brown; the central 
^ (that part which covers the second skin) is as dark W^ jasuaUjL ^^ 
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darker than the remainder of the scale; and when the female is fully 
grown the peculiar reniform body is discernible through the^scale, causing 
the darker part of the outer two thirds of the scale to appear as a broken 
ring. 

Female, — The female is light yellow in color in the adolescent stages 
becoming brownish as it reaches maturity. When fully developed the 
thorax extends backward in a large rounded lobe on each side, projecting 
beyond the extremity of the abdomen, and giving the body a reniform 
shape. The last abdominal segments presents the following characters: 

I have been unable to detect the presence of the groups o{ spinnerets^ 
although I have examined many specimens prepared in various ways. 

There are three or four pairs of well developed lobes. The lobes of the 
first pair are abruptly narrowed at about half their length; the notch on 
the mesal margin is often nearer the distal end of the lobe than that of 
the lateral margin. The lobes of the second and third pairs are abruptly 
narrowed at half their length on the lateral margin, and often bear a notch 
on the median margin near the distal end. Laterad of the most lateral 
plate is a triangular lobe of the margin of the segment, which is serrate. 

The plates are all deeply fringed, those between the first pair of lobes on 
their distal margin, the others on their lateral margins. They are all 
well developed, exceeding the lobes in length, and are situated as follows: 
Two between the first pair of lobes, two between the first and second lobes 
of each side, two between the second and third lobes, and three between 
the third lobe and the lobe of the margin of the body. The first plate 
laterad of the second lobe, and three plates laterad of the third lobe are 
each deeply bifurcated, and each bifurcation is fringed on the lateral 
margin. 

On the ventral surface there is a spine near the base of the lateral margin 
of each of the four lobes except the first; there are also about three small 
slender spines on the margin of the body near the penultimate segment. 
On the dorsal surface there is a spine with each lobe. The first spine is 
very slender and inconspicuous, but as long as the lobe; it is situated at 
the base of the lateral margin of the lobe in such a manner that it can be 
moved either above or below the lobe. Each of the other spines is situated 
near the middle of the base of the lobe it accompanies. 

Egg, — I have not seen the eggs of this species, excepting those taken 
from the body of the female. And as I have repeatedly found young larva 
under the scales, I am led to believe that the species is viviparous. 

Scale of Male, — ^The scale of the male resembles that of the female, 
excepting that it is only one fourth as large; the posterior side is prolonged 
into a flap, which is quite thin, and the part which covers the larval skin 
is often lighter than the remainder of the scale. 

Male. — The male is light yellow, with the thoracic band brown, and the 
eyes purplish black. 

ffahitat — ^I have observed this species in several groves at San Gabriel 
and Los Angeles. At the first named place, where it is very abundant, ij 
is said to have first appeared on a budded orange tree which was purchased 
at one of the hothouses in San Francisco. At Los Angeles it appears to 
have spread from six lemon trees which were brought from Australia' 
At first I considered this an undescribed species, as I could find i^^ 
description of it either in American or European entomological public^' 
tions. I therefore described it in the " Canadian Entomologist " under tb^ 
name of Aspidiotus citrL Afterward I obtained copies of the papers '^ ^ 
some Coccidae in New Zealand, '^ by W. M. Maskell, published in the trao^ 
actions and proceedings of the New Zealand Institute, and found that be 
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had described an insect infesting oranges and lemons imported into New 
Zealand from Sydney, which was either identical with or very closely allied 
to the red scale of California. I at once sent to Mr. Maskell for specimens 
of the species described by him. These have just been received, and 
orove to be specifically identical with those infesting citrus trees in Cali- 
fornia. Thus the question as to source from which we derived this pest is 
settled beyond a doubt. It infests the trunk, limbs, leaves, and fruit. The 
infested leaves turn yellow, and when badly infested they drop from th6 
tree. This species spread quite rapidly; and from what I have seen of it, 
I believe that it is more to be feared than any other scale insect infesting 
citrus fruits in this country. 

Specimens of this insect colonized on orange trees in the breeding room 
of the department, passed through their entire existence in a little more 
than two months; hence, it is probable that in the open air in Southern 
California there are at least five generations each year, and possibly six. 
The mode of the formation of the scale in this species very closely resem- 
bles that of A. ficuSj described at length in this report. The ventral scale, 
however, reaches a greater degree of development in A, aurantii than in 
A, ficus. At first it consists of a very delicate film upon the leaf; when 
the second molt occurs it is strengthened by the ventral half of the cast 
skin, the skin splitting about the margin of the insect, the dorsal half 
adhering to the dorsal scale, and the ventral half to the ventral scale. 
Later, after the impregnation of the female, the ventral scale becomes 
firmly attached to the dorsal scale and to the insect, so that it is almost 
impossible to remove an adult female from her scale. 

Remedy. 

This scale insect infests citrus trees mostly, and as they must be tteated 
in the summer, when the trees are growing, and as fruit is always on the 
trees, the remedy must be such as will not injure either. 

The following remedy has given the best satisfaction: 

Jf^^sin. _.„ 20 pounds. 

taugtic soda (70 degrees) : 8 pounds. 

i^^y^^ - - - 3 pounds, 

mroleum _.__ _ 2 pounds. 

^^**«r lOOgaUons. 

Directions. — The rosin, caustic soda, and fish oil, with twenty gallons of 
water, are put together and boiled thoroughly for four hours, and then the 
petroleum is added, and the whole well stirred. This compound is put 
wnile hot into the tank to which the pump is attached, and the remaining 
eighty gallons of warm water added. The mixture must be stirred in the 
wik while spraying. The emulsion becomes perfect and flows freely. The 
l^troleum is added to prevent the caustic soda from burning and staining 
son i*' ^^ *^^ ground is dry, the orchard should be irrigated before or 
ca r spraying. During hot weather (80 degrees to 90 degrees) less 
dm ^oda should be used, otherwise the leaves will fall and the fruit 
tion^ f^ if ®^^.^^^^' The greatest care must be exercised in the prepara- 

^ Of the mixture, as in this lies the secret of success. 

Hydrocyanic Acid Oas, 

kind ^ ^y^^^^y^^i<5 acid gas treatment is by far the best remedy for all 
*ith^ ^^^^ insects. Experiments have been carried on for some time 
^ery satisfactory results. The cost of application -had d^ep^(L^|^-^ 
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use, the chemicals being quite expensive. Recently a new process m the ■ 
handling of the chemicals has been discovered, which reduces the cost of 
application on medium size trees to about 6 cents per tree. The process i, 
very simple and inexpensive. The generator _^consists of an earthen », 
leaden iar, into which is placed three ounces of water by measure; to this 
is added from separate vessels, at the same time, one and one halt ounces 
cyanide of potassium by weight, and one and one half ounces sulphuric 
acid by measure. A piece of burlap is placed over the generator, the obiecl 
being to prevent the too rapid escape of the gas as it is generated. The 
tent is left on the tree fully fifteen minutes. The tent must be perfectly 
opaque. The operations conducted at night have been the most success- 
ful, as the sun's rays must be excluded to insure satisfactory results. 

FLORIDA BED SCALE. 

Aspidiotus ficus, Riley. 




rignre 41. 

FA red scale insect which infests citrus trees in Florida, settiing on }}^J^''%]^^^^f, 
and fruit (2) Leaves infested by the scales. (2a) The female scale-enlarged. (2?>) ine 
male scale— enlarged.] 

Scale of Feraale.-^The scale of the female is circular with the exuvi« 
nearly central; the position of the first skin is indicated by a nipple-BK 
prominence, which, in fresh specimens, is white, and is the remains ot 
mass of cottony excretion, beneath which the first skin is shed. The P^ 
of the scale covering ihe second skin is light reddish brown ; the rejnainae 
of the scale is much darker, varying from a dark reddish brown to bla^' 
excepting the thin part of the mardn. which is gray. When fully gro^ 
the scale measures 2 mm. (.08 inchl in diameter In some Bpecimensto 
part covering the exuviae is depressed, and when tl^^.ff ^j^..^^^ ^,^^^^^^ 
the leaf and viewed under a microscope with transmitted light the exuv _ 
which are bright yellow, show through this part, causing it to appear 

described by Mr. Ashmead. , . , -^ • i.-+ ^arkei 

FeTnale.—The body of the female is nearly circular; it is white, mar^^ 
with irregular yellow spots. The last segment presents the following c^ 
acters: 



There are four groups of spinnerets] the anterior laterals consist each of 
bout eight, and the posterior laterals of about four. 

* There are three pairs of well-developed lobes. The first and second lobes 
f each side are abruptly narrowed toward their posterior extremities on the 
lateral edges at about one half their length; the third lobe is narrowed by 
ft succession of notches on its lateral margin; all the lobes are widened 
slightly toward their bases on their mesal margins. 

The lateral margin of the segment appears to be of the same structure 
as the lobes; it is serrate, deeply notched two or three times, and ends pos- 
teriorly in a lobe. 

There are six thicJcenings of the body wall on each side of the meson. 
These are linear, oblong, with the anterior ends rounded and slightly ex- 
panded, and are more or less nearly parallel with the meson. One arising 
from the mesal margin of the first lobe exceeds it a little in length; one 
from the lateral margin of the same lobe extends nearly to the anus; one 
each from the mesal margins of the second and third lobes are about twice 
the length of the lobes, and with the anterior extremities further from the 
meson than the posterior; one from a point about midway between the 
Becond and third lobes extends anteriorly beyond any of the other thick- 
enings; and, finally, one from the lateral margin of the third lobe is short, 
inconspicuous, and sometimes wanting. 

Between the first pair of lobes are two wide, oblong plates, with the distal 
margin of each deeply fringed; between the first and second lobes of each 
side are two, and between the second and third lobes are three similar 
plates; between the third lobe and the one at the end of the thickened lat- 
eral margin are three large compound plates, each consisting of two long 
branches, which are toothed deeply and irregularly on their lateral edges. 

On the ventral surface, near the margin of the segment, are situated four 
pairs of spines, there being a spine at the base of the lateral margin of each 
lobe, including the lobe of the thickened margin of the segment described 
above* On the dorsal surface there are only three pairs of spines, none 
being present on the first pair of lobes; each spine is situated near the 
middle of the base of the lobe it accompanies. 

^99^' — The eggs are pale yellow. 

Scale of Male. — The scale of the male is about one fourth as large as 
that of the female; the posterior side is prolonged into a thin flap, which 
18 gray in color; in other respects the scale appears like that of the female. 

Male, — ^The male is light orange yellow in color, with the thoracic band 
dark brown, and the eyes purplish black. It very closely resembles the 
males of A.aurantii, but differs from that species in being a smaller insect, 
with shorter antennae, longer style, wider thoracic band, and with the 
pockets of the wings for the insertion of the hair of the poisers farther 
from the body. 

Remedy. 

Ihe remedy used for the red scale (Aspidiotus aurantii) will prove 
effectual on this RnnlA ^ J ^ 



WALNUT .SCALE. 



Aspidiotus juglans regiae, Comstock. 
«xu^^ f ^^^ i^ema^e.— The scale of the female is circular, flat, with the 
exuvi* ^^^^^ ^^ *^® center; it is of a pale grayish brown color; the 
*>v a ^ *^^ covered with secretion; the position of the first skin is indicated 
^€re m ^^'^^^^^ which is pink or reddish brown. The ventral scale is a 
^m which adheres to the bark. Diameter of scalei 3 mm:^.l^noh)i .> 
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Fermle.^The color of the female when fully grown is pale yellow with 
irregular orange-colored spots; oral setae and last^segment dark yellow. 
Ttdf segment presents thVfolIowing characters: There are either four or 
five groups of spinnerets; the anterior group is wantmg or consists of from 
one to four spmnerets, the anterior laterals consist of from seven to su, 
teen, and the posterior laterals of from four to eight. n ^ , 

There are two or three pairs of lobes. The median lobes are well devel- 
oped, but vary in outline; the second lobe of each side is less than one 
half as large as the median lobes, elongated, and with one or two notches 
on the lateral margin; the third lobe is still smaller and pomted, or w 

^ There are two pairs of incisions of the margin, one between the first and 
second lobes of each side, and one between the second and third lobes; 
they are small, but are rendered conspicuous by the thickenings ot the 
body wall bounding them. . . . 

The plates are simple, inconspicuous, and resemble the spines in torm. 
The larger ones are situated one caudad of each incision. 

The spines are prominent, especially those l^temd of the second and 
third lobes; the fourth spines are a little nearer the first lobes than the 
penultimate segment; and the fifth are near the penultimate segment; 
there is also a spine at or near the union of the last ^^o segments. 

Scale of Male -The scale of the male resembles that of the female in 
color- it is elongated, with the larval skin near the anterior end; this skm 
X. 'overed by elcretion, but its position is marked by a ro^^-colored prom- 
inence, as i/the scale of the female; the anterior part o^hesfe ™h 
more convex than the posterior prolongation, which is flattened . 1 here ib 
a rudimentary ventral scale in the form of two narrow long^tudmal pto^ 
one on each side of the lower surface of the scale. Length, 1.25min. 

^'*Se^— Only dead males have been found; these were too much shriveled 

to be of use for description. i, -r. v i, i „+ / T..r,in'ns^ 

HaUtat.-On the bark of the larger limbs of English walnut {Juglm 

regia) . Described from sixty-three females, and many scales of each sex. 

Jlemedy. 

This scale as yet has not done much injury to the walnut trees in to 
State. The old trees do not sufi^er from their attacks as it only mtesj 
the main limbs. The scale also infests apple trees. The best remedy ib 
the following, applied when the trees are dormant: 

__ 25 pounds. 

Lime -.- - ._, 20pouiios. 

Sulphur — - 15 pounds. 

Salt- — , — -"- 

Directions.— Take ten pounds of lime, twenty pounds of sulphur, and 
twenty gallons of water; boil until the sulphur is thoroughly dissol^^^^^ 
Take the remaining fifteen pounds of lime and fifteen pounds of salt an 
when thoroughly slacked, mix together and add enough water to matei 
all sixty gallons of solution; strain and spray warm. 
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Figure 42. 

[A small whitish scale, infesting the oleander and the olive, and also lemons, but it never 
gets on the tree itself. (1) ^ twig infested by the scales— always found on the under side 
of the leaf. (1&) Scale of the male. (Ic) Female— all highly magnified.] 

Scale of the Female. — The scale of the female is flat, whitish or light gray 
in color, and with the exuviae central or nearly so. Exuviae dull orange 
yellow, the first skin usually showing the segmentation distinctly; the sec- 
ond skin more or less covered with secretion; often appearing only as an 
orange-colored circle surrounding the first skin. Ventral scale a mere film 
applied to bark of plant. Diameter of fully formed scale, .08 inch. 

Female, — The body of the adult female is nearly circular in outline, 
with the abdominal segments forming a pointed projection; light yellow 
in color, mottled with darker yellow. The last segment presents the fol- 
lowing characters: 

The anterior lateral groups of spinnerets consist each of about nine, and 
the posterior laterals of about seven. 

There are three pairs of lobes; the first and second are well developed, 
the third is quite small. 

The plates are well developed; they are long and usually fringed. There 
are two small ones between the median lobes. Those of each side are as 
follows: Two between the first and second lobes, three between second and 
third lobes, and usually seven laterad of the third lobe, of which usually 
four are fringed and three simple. The number of the last named group 
^^^68 from four to nine. 

There is on each surface of the segment a spine accompanying each lobe; 
oae between the fourth and fifth plates laterad of third lobe, and one at 
about one third the distance from this spine to the penultimate segment. 
^ each case the spine on the ventral surface is a little laterad of the one 
on the dorsal surface. 

^^ps,— The eggs are very light yellow in color. 
W^l 0/ Male.~T\ie scale of the male is slightly elongated, with the 

ryal skin nearly central ; it is snowy white, with the larval skin light 
J^^ilow; longest diameter, 1 mm, (.04 inch). 
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Figure 43. 

[Oleander scale (Figure 43) as it appears on the lemons, seldom on the branch and leaf.] 

Remedy. 

This scale does not confine its attacks to the oleander, but also gets on 
the olive and the lemon — on the leaves of the former, and only on the 
fruit of the latter. It has often been mistaken for the red scale, as it 
assumes a pinkish tint when on lemons. The remedy applied for the red 
scale {Aspidiotus aurantii) is also effective for this one (see red scale 
remedy), as both have hard shell (aspidiotus) scales or coverings. 

PERNICIOUS SCALE. 

Aspidiotus pernidosuSj Comstock. 

Scale of Female, — ^The scale of the female is circular and flat, with Ae 
exuviae central, or nearly so. The scale is gray, excepting the central part 
(that which covers the exuviae) , which varies from a pale yellow to a reddish 
yellow; sometimes the central part is black, resembling the scale of the 
male, and in some specimens the outer part of the scale is marked by radi- 
ating ridges. Diameter, 2 mm. (.08 inch). 

Female. — The body of the female is yellowish and almost circular ^ 
outline; the segmentation is distinct, though not conspicuous. Thelas^ 
segment presents the following characters; 

There are only two pairs of lobes visible; the first pair converge at tipi 
are notched about midway their length on the lateral margin, and ofte? 
bear a slight notch on the mesal margin near the tip. The second p*'' 
are notched once on the lateral margin. 



SCALE INSECTS. 



171 




Figure 44. 



Figure 45. 



[A very small scale infesting deciduous trees. Figures 44 and 45 represent a branch and 
fruit infested by the scale, popularly known as the Ban Jos6 scale.] 

The margin of the ventral surface of the segment is deeply incised twice 
on each side of the meson; once between the bases of the first and second 
lobes and again laterad of the second lobe. On each side of each of these 
incisions is a club-shaped thickening of the body wall. 

There are two inconspicuous simipie plates heiween the median lobes, and 
on each side two similar plates extending caudad of the first incision, 
three small plates serrate on their lateral margin caudad of the second 
incision, and the club-shaped thickenings of the body wall bounding it, 
and three wide prolongations of the margin between the third and fourth 
spines. These prolongations are usually fringed on their distal margin. 
There are also in some, irregular prolongations of the margin between the 
fourth spine and the penultimate segment. 

The first and second spines are situated laterad of the first and second 
lobes, respectively; the second spine laterad of second incision; and the 
fourth spine about half the distance from the first lobe to the penultimate 
segment. 

^99^* — The eggs are white. 

Scale of Male. — The scale of the male is black, and is somewhat elon- 
gated when fully formed. The larval skin is covered with secretion; its 
position is marked by a nipple-like prominence, which is between the cen- 
ter and the aaterior margin of the scale. The scale of the male is more 
abundant than that of the female. 

^ftfe. — The male has not yet been observed. 

Sahitat, — On apple, pear, plum, and other trees. Described from thirty 
^^^ies and very many scales of each sex. 

^Tom what I have seen of this very important pest, I think that it is the 
Diost pernicious scale insect known in this country; certainly I never saw 
another soecies so abundant as this is in certain orchards which I have 
T rt ^' infests all the deciduous fruits except the apricot and the Black 
th 1^^^ cherry. It attacks the bark of the trunk and limbs as well as 
an !?^^^® ^^^ fruit. I have seen many plum and apple trees upon which 
. the fruit was so badly infested that it was unmarketable. In other 
bt tt!^^^^ I have seen the bark of all the small hmbs completely covered 
' <'fle scales. In such cases the wood beneath the bark is stained red. 
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Summer Remedy for Peaches, 

Potash - Impounds. 

Caustic soda (98 per cent) Spoundsl 

Lime, unslacked - - 5 pounds. 

Pish oil, polar or seal 10 gallong] 

Directions, — First, — Dissolve the soda and potash by placing them to- 
gether in about ten or twelve gallons of water. 

Second. — Slack the lime in the barrel in two gallons of water; then add 
the fish oil to the lime and stir well until the lime and the oil have turned 
to a thick batter; then add the soda and potash, water, boiling hot, and 
stir well with a dasher for five minutes or more. Then leave standing for 
about four or six hours; then fill up with cold water; do not pour in all 
the water at once, but about two buckets at a time. Stir well as the first 
two buckets of water go in to prevent lumps. Use the following day. 
Apply coldj one pound to the gallon of water. In dissolving it do not boil, 
but weigh the amount to be used, place in a barrel, and on top of it pour 
hot water, about one bucket to every hundred pounds of material. After 
pouring in the hot water, stir lively with a dasher until it is entirely dissolved; 
then reduce with cold water until sufiiciently thin enough to pass through 
the strainer; then place in the tank and fill up with water; stir well and it 
is ready for use; apply cold. 

Summer Remedy for Pears and Apples, 

Caustic soda (98 per cent) 10 pounds. 

Potash 10 pounds. 

Tallow - 40 pounds. 

Resin .- — 40 pounds. 

Directions, — First, — Dissolve the potash and soda in ten gallons of water. 
When dissolved, place the whole amount in the barrel (fifty-gallon meas- 
ure). 

Second, — Dissolve the tallow and resin together. When dissolved, add 
the same to the potash and soda in the barrel, and stir well for five min- 
utes or so. Leave standing for about two hours, then fill up with water, 
stirring well as every bucket of water goes in. Use the following day, one 
pound to the gallon of water; apply warm. 

For the winter two formulas are recommended, A and B. *^A" does 
better in districts away from the coast, as there are no damp nights, fogs, 
etc., to afiect its strength after being applied. '' B " does better in the coast 
counties, or where fogs or damp nights prevail. 

Winter Remedy (A), 

Lime 25 pounds. 

Sulphur 20 pounds. 

Salt-- - - 15 pounds. 

Directions. — Take ten pounds of the lime, twenty pounds of the sulphur, 
and twenty gallons of water. Boil until the sulphur is thoroughly dis- 
solved. Take the remainder — ^fifteen pounds of lime and fifteen pounds of 
salt — slack, and add water to make the whole mixture sixty gallons. Mi* 
the whole together, strain, and spray on the trees milk warm or warmef- 
This can only be applied when the foliage is ofi" the tree; and has in this 
condition no injurious eflect on the fruit buds or tree whatever. 
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Winter Remedy (B), 

nnslackedlime 50pounds. 

gchsaJphur -.-.--- -......-----.--.^ 

Directions. — Place ten pounds of lime and twenty pounds of sulphur in 
a heater with twenty gallons of soft water. Boil for half an hour or more, 
until both lime and sulphur are dissolved. The sulphur must be thoroughly, 
dissolved and mixed with the lime; the mixture will then be of an amber 
color. Next place in a cask or box forty pounds of good hme, and pour 
upon it enough soft hot water to thoroughly slacken the lime and keep it 
in a liquid form. After the lime is thoroughly slacked, add fifteen pounds 
of comnion stock salt while the material is hot. When the salt is well dis- 
solved, mix the two lots together, with sufficient water to make sixty gallons 
of spraying material, which will then be a thin whitewash. The material 
Bhould be strained after being thoroughly mixed — a good piece of burlap 
answering well for the purpose. Apply the mixture with a spray pump, 
using a rubber plate in the nozzle insiead of the brass plate. 

OREEDY SCALE. 

Aspidiotus rapaxy Comstock, 

Scale of Female. — ^The scale of the female is very convex, with the exu- 
viae between the center and one side, covered with secretion. The scale is 
gray, somewhat transparent, so that it appears 
yellowish when it covers a living female; the 
prominence which covers the exuviae is dark 
brown or black, usually with a central dot, and 
concentric ring, which are white. Ventral scale 
snowy white, usually entire. Diameter, 1^ mm. 
(.06 inch). 

Female. — The body of the female is nearly 
circular in outline, bright yellow in color, with 
more or less translucent blotches. The last seg- 
ment presents the following characters; the 
groups of spinnerets are wanting; 

Only one pair of well developed lobes (the 
median) present. These are prominent. Each 
one IS furnished with a notch on each side; the 
notch on the mesal margin is distad of that on 
of 1 K ^^ i^argin. The second and third pairs 
01 lobes are represented by the minute pointed 
Pr^ections of the margin of the body, 

ine margin of the ventral surface of the seg- 
mesn ^ ^^^P^y incised twice on each side of the 
secA^^' ^^j ^ lateral of the first lobe, and again between the rudimentary 
^^ and third lobes. The parts of the body wall forming the margin 
X^r^J^ ^^^isions are conspicuously thickened. There are two simple 
tootija^^ K^^^ between the median lobes, two deeply and irregularly 
^ple ^^ J^^^^^^^d plates extending caudad of each incision, one usually 
thi^ of^K ^^P^^i^g Pl^*® between the incisions of each side, and two or 
tne same character laterad of the second incision 




Figure 46. 



[A small white scale inf estin^ 
the pear and the apple. B^ound 
mostly on the Winter Nells 
pear— on the fruit after having 
attained full growth. Resem- 
bles, in color and appearance, 
A, convexus and A. nerii.l 



.a«xt ,*j ^5^1^?^' ^^^ third pairs of spines of each surface are situated 

' andthirdlobes-respect^el3L:the|^<^ 
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fourth pair are situated at a little more than one half the distance froj^ 
the median lohes to the penultimate segment. In each case the spine on 
the ventral surface is hut little laterad of the one on the dorsal surface. 

Eggs, — The eggs and newly hatched larvae are yellow. 

Male. — Only dead and shriveled males have been observed. 

Habitat.— On the bark of the trunk and limbs, as well as the leaves and 
fruit of various trees and shrubs. Described from seventy-five females and 
very many scales. 

I have named this the greedy scale insect, on account of the great num. 
her of plants upon which the species subsists. It also occurs in some local- 
ities in great numbers, being very destructive. This is especially the case 
on Euonymus japonicus and on the oiive, and on mountain laurel ( Umbell 
ularia calif omica) . I have also found it on the following named plank 
almond, quince, fig, willow, eucalyptus, acacia, and locust. 

Remedy^ 

This scale infests the apple and the pear, and is quite troublesome, as it 
gets on the fruit; however, it is not very injurious. Use the same renQe- 
dies recommended for pernicious {Aspidiotus perniciosus) scale; this scale 
is of the same genus, 

• CONVEX OR WILLOW SCALE. 

Aspidiotus convexusy Comstock. 

This species, which is very common on the bark of the trunk and limbs 
of the native willows, very closely resembles Aspidiotus rapax in the shape 
and color of its scale. The resemblance of the two species is so great, 
that at first I considered them identical, and concluded that A. rapax had 
spread to the cultivated trees from the native willows. But a careful study 
of the structure of the two forms shows them to be specifically distinct. 
The most striking differences are those presented by the last abdominal 
segment of the female. In this species there are four groups of spinnerets, 
the superior laterals consisting of about seven, and the inferior laterals of 
about four. In A. rapax the groups of spinnerets are wanting. 

In this species the plates are very much shorter than in A. rapax, ana 
very closely resemble the plates in A» ancylus. But A, convexus differs 
greatly from A. ancylus in the shape and color of the scale, and in the 
wings of the male being long. Described from seven females, two males, 
and very many scales. 

Remedy. 

Use the same remedy for red scale {A. aurantii)^ when on evergreens, 
and the remedies for San Jose scale {A. perniciosus) , on deciduous trees. 

Genus Diaspis. 

This genus includes species of Diaspinae in which the scale of the fern^ 
is more or less rounded, with the exuviae at the center or upon the mf^ 
and the scale of the male long, white, carinated, and with the larval sk^ 
at one extremity. The last segment of the female presents five groups ^ 
spinnerets. . .l- 

This genus closely resembles Aspidiotus in the form of the scale oi ^ 
female, but it is easily distinguished from that genus by the form of ^ 
scale of the male. 
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Scale of Female. — ^The scale of the female is circular, snowy white, with 
the exuviae central or nearly so, naked, and yellow. Diameter of the 
scale, 1 mm.-1.5 mm. (.04-.06 inch). 

Female. — The females are yellow, circu- 
lar in outline, a little elongated posteriorly. 
The last segment of the body presents the 
following characters: 

The anterior group of spinnerets consists 
of about eight, the anterior laterals of from 
ten to sixteen, and the posterior laterals 
of about eight. 

There are four lohes^ which are nearly 
in a straight line, the end of the body being 
truncate. These lobes are quite small, 
rounded posteriorly and are equidistant 
from each other. The second lobe of each 
side is deeply incised, but the lateral lob- 
ule is very small, and in many cases con- 
cealed by the margin of the segment. 

Each lateral margin of the segment is 
divided into three subequal more or less 
distinct lobes; each lobe ends posteriorly 
in one or two lobules, each of which bears 
an elongated pore on its dorsal surface. 

The plates are short, and in some cases 
subtruncate at extremities; they are situ- 
ated as follows: Two between median lobes; 
two inconspicuous ones laterad of first lobe 
of each side; two laterad of second lobe; 
usually one on the anterior part of the first 
lobe of the lateral margin; one or two 
near the middle of the second lobe of the lateral margin, and two or three 
ou the third or anterior lobe of the lateral margin. 

fi }f?p^'^^ ^^ ^he dorsal surface are situated as follows: One upon the 
nrst lobe near its lateral margin; one on lateral lobule of the second lobe; 
T^ ^T ^ ®^^^^ distance mesad of the mesal plate of each of the three 
in tK J^^^ lateral margin. On the ventral surface the spine accompany- 
XI S K ^^^^ second lobes of each side are obsolete. There is one at 

thp ^t ^^ ^^^ P^^^ ^^ *^^ ^^^* ^^^® ^^ *^® lateral margin; one between 
^ne plates of the second lobe, and one near the middle of the third or 
interior lobe of the lateral margin. 
1mm f^^^^^*^'''^^ "^^^? ?^^^^ ^^ white, and very small, being only 




Figure 47. 

[A small white scale, infesting the 
juniper. (2) An infested branch. 
(2a)- The female scale. All highly- 
magnified.] 



the la 1 1^^^.^ ^ length; it is elongated, with a prominent median ridge; 
larvai skin is naked j^nH liorVif vckliAxir in />rii/M» 
^fe.— The color of t 
'«f the same color. 



«j- , m uaiLeu aiiu iigxi u y enow in coior. 

band ffh color of the body is light orange yellow, with the thoracic 



fiiiA V T" °m"^^ ^oior. The terminal joints of the antennae are enlarged. 
«ottai.-^XjtdB specie ' ^- ^ - 

cedru9 T ^^^^^^ ^^^ arbor vitae: Juniperus chinensis, J. 

, . nn'T.^.'^^ T ..•- T reresii, Biola oriemtalis,' Sind Thuya 



species ^'"^-^^ ^P^^^^s is ^^^ common. It infests the following named 
^dru» T i^^^^^ ^^^ arbor vitae: Juniperus chinensis, J. rigida, J. oxy- 
^<^ntal'^^^^^^' /. communis, J. " ^ ~ 
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The best remedy for this scale is the application of a strong solution (jf 
whale-oil soap, one pound 'to the gallon of water, applied warm, 

ROSE SCALE. 

Diaspis rosdSj Sandberg. 




Figure 48. 

[A small white scale, infesting rose bushes, blackberry and raspberry plants. (1) M 
infested branch, (la) The female scale. (16) Male scale. All highly magnified.] 

Scale of Female. — The scale of the female is circular, snowy white (or, 
according to Signoret, yellowish white), with the exuviae light yellow, an^ 
upon one side; the first skin is naked, the second usually covered wi* 
secretion. Diameter, 2 mm.~3 mm. (.08-.12 inch). 

Fem<ile, — The female is elongated, resembling in form a Mytilaspis more 
than a Diaspis. The head and thorax comprise the larger part of tflj 
body. The abdomen is very distinctly segmented, especially upon thf 
sides; each segment presents one or several plates, the two segments y^ 
ceding the last a greater number, but usually less than ten. The \^ 
segment presents the following characters: . 

The groups of spinnerets are remarkable, from the fact that those of ea^^ 
side are often more or less continuous. Signoret stated that the antefl^'' 
group alone is distinct; but in the majority of the specimens which I h^^ 
studied the lateral groups are more or less distinct. The anterior gr^^ 
consists of about twenty spinnerets; the lateral group are of from twetj^ 
five to thirty-five each. There are three pairs of lobes. The median loj^ 
are large, slightly serrate, approximate at base, and diverging lateral*/' 
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The second and third lobes of each side are deeply incised; the mesal 
lobule in each case is the larger. 

The plates are long, slender, and simple. Those nearer the meson are 
mailer than those further removed from it; they are situated as follows: 
One arising from the base of the lateral margin of each of the three lobes 
of each side; one midway between the meson and the penultimate segment; 
two to four near the penultimate segment — there are commonly only two 
in this position, occasionally three, and sometimes four. 

The spines on the dorsal surface are situated as follows: One very small 
one on each of the lobes; one on the outer lobule of each of the second 
and liiird lobes; one mesad of the fourth plate; and one between the two 
lateral plates. On the ventral surface there is situated a spine a little 
niesad of each of the first four dorsal spines. 

Scale of Male. — The scale of the male resembles that of other species of 
Diaspis, in being long, tricarinated, white, and with the larval skin at one 
end; length, 1.26 mm. (.05 inch), 

Male. — " The male is of a reddish white^ with the wings white, the veins 
of the wings rosy; the venter is a little darker; the style equals the abdo- 
men in length; antennae and feet yellowish, slightly pubescent." — Signoret, 

Specimens which we bred were bright orange, with the band of the same 
color, and the eyes black. 

Habitat. — ^This species infests the bark of rose bushes, and on the bark 
of blackberry and raspberry canes. 

Remedy. 

This scale is quite troublesome, and is very common throughout this 
State, on rose bushes, blackberries, and raspberries. When blackberries 
and raspberries become badly infested, it is best to cut out and burn at 
once the old infested canes. The old infested wood of rose bushes can also 
he removed, without injury to the plant, and the balance of the bushes 
sprayed with a solution of strong whale-oil soap, one pound to the gallon 
of water, and applied warm. Strong caustic solutions injure the plants. 
1 he soap should be of the best. The raspberry and blackberry canes 
should be examined a few inches below the surface of the ground, this 
generally being loose, and thrown against the plants by the plow or culti- 
vator, covers up part of the infested canes. 

Genus Chionaspis. 

rhiB genus includes species of Diaspinse, in which the scale of the female 
8 long sometimes much widened, with the exuviae at one extremity, and 
in V ^^ *^^ male long, generally white, more or less carinated (except 
end %*A^^^^^®)' with the sides parallel and the larval skin at the anterior 

Th* ^^^^ segment of the female presents five groups of spinnerets. 
Mvtn ^?^?^ resembles Diaspis in the form of the scale of the male, and 
the ^^^^^^'^ ^^^ ^^^^^ of the scale of the female; in most species, however, 
scale of the female is wider than in Mytilaspis. 

PINE SCALE. 

Chionaspis pinifoliae, Fitch. 

Iheg^ ^f ^f^nale. — ^The scale of the female is snowy white in color, withj 
it iQ bro^ l^gbt yellow; it is usually long and narrow; sometimes, however J ^ 
*^*<1- The shape of the scale apparently depends on that of the leaP-^ 
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to which it is attached. Thus on the broader leaved pines the broad scalej 
are more common. Length of scale, about 3 mm, (,1 inch). 

Female. — The body of the female is purplish red. The last segment pre. 
sents the following characters: 

The anterior group of spinnerets consists of from seven to ten, the an. 
terior laterals of twelve to twenty, and the posterior laterals of fourteen to 
eighteen. 

The median lobes are somewhat circular in outline, with their distal ends 
diverging sli ghtly ,• there is an arched thickening of the body wall connecting 
the anterior ends of the lobes. The second and third lobes are each deeply 
incised; the mesal lobule is in each case the larger. 

The plates are long, simple, tapering to a point; there is one lateradof 
each of the three lobes of each side, and one midway between the third 
lobe and the penultimate segment. There are elongated marginal poreB 
in the following situations: One laterad of each of the first and second 
plates; one at the base of the mesal lobule of the third lobe; two between 
third and fourth plates; and two between the fourth plate and the penulti- 
mate segment. 

The spines on the ventral surface are so delicate as to be almost invisible; 
their bases, however, are easily seen; they are situated one mesad of the 
base of each of the first, second, third, and fourth plates. The spines on 
the dorsal surface are quite long; the first is near the base of the first lobe, 
the second between the lobules of the second lobe, the third on lateral 
lobule of third lobe, and the fourth a short distance mesad of the fourth 
plate. 

Scale of Male. — The scale of the male is white and carinated, as with 
other species of this genus. 

Male. — The male is a uniform orange red; eyes black. 

Habitat. — On various species of pine and spruce. 

Remedy, 

This scale is not very troublesome. It can be easily kept in subjection 
by the application of strong tobacco water, or a solution of whale-oil soap, 
one pound to the gallon of water. 

OAK SCALE. 

Chionaspis quercus, Comstock. 

Scale of Female. — The scale of the female is long, narrow at the anterior 
end, much widened posteriorly, and quite convex. The exuviae are brown- 
ish yellow; the secretion, of which the remainder of the scale in composed, 
is white; but all of my specimens appear dark gray, being more or less 
covered with the hairs of the stem to which the scale was attached, and 
with dust. Length of scale, 2 mm. (.08 inch). 

Female. — The last segment of the female presents the following char* 
acters: The anterior group of spinnerets consists of about ten, the anterior 
laterals of seventeen to twenty, and the posterior lateral of ten to eighteen- 

This species differs from all Diaspinse known to me in having a si»g^^ 
undivided lobe on the meson; this lobe is large and rounded distally. Th^ 
second and third lobes of each side are very small and are laterad of si»^^ 
incisions in the margin of the segment. In each case there is a reniforif' 
thickening of the body wall bounding each incision anteriorly. There ^ 
also a similar incision with a rudimentary lobe and reniform thickening ^ 
the body wall about midway between third lobe and penultimate segm^^ 



SCALE INSECTS. 



179 



The plates are inconspicuous and spine-like; there are usually one or two 
1 terad of second ventral spine, two or three between third and fourth 
] be and usually five between fourth lobe and penultimate segment. The 
T^nultiDiate and antepenultimate segments bear six each; those on the 
MieT are much expanded at the base. 

The spines are long and conspicuous; those on the dorsal surface are 
situated as follows: One on each side at the base of the lateral margin of 
median lobe, one laterad of each of the second and third lobes, and a 
fourth one near the center of the anterior group of plates. Those on the 
ventral surface are as follows: A short one nearly ventrad of the first 
dorsal spine, a large one laterad of each of the second and third dorsal 
spines, and a fourth one a little cephalad of the fourth dorsal spine. 

Scale of the Male. — The scale of the male is snowy white, with the larval 
skin very light yellow. The texture of the scale is quite loose and the 
carin© prominent. Length, 1.25 mm. (.05 inch). 

Male. — ^The adult male is as yet unknown; many pupae were collected 
August 17, 1880. Specimens of these mounted in balsam are bright 
yellow in color, with eyes purplish black. Fully grown male larvae in 
balsa;m are yellowish brown. 

Habitat. — On white oak ( Quercus lobata) in San Fernando Valley. The 
females occur on the bark of the small limbs; the males upon the leaves. 
Described from four scales of the female, hundreds of scales of the male, 
and many male pupae and larvae. 

Remedy. 

This scale infests several species of oak. The oaks can stand a stronger 
application of caustic solutions than most trees. One strong application of 
kerosene emulsion will also keep the scale in check for a number of years, 
prepared as follows: 

Kerosene oil (best), 150 degrees test 5 gallons. 

Whale-oil or laundry soap _ 2pounds. 

Water _.. 2 gallons. 

Dissolve the soap in the water, and add the kerosene, and churn with a 
dasher, or pass through the force pump until emulsified. When using, 
aUute one gallon"of emulsion in six gallons of water; apply warm. 

Genus Mytilaspis. 

This genus includes the species of Diaspinse, in which the scale is long, 
narrow, more or less curved, and with the exuviae at the anterior extremity, 
ihe scale of the male resembles that of the female in form; but it can be 
eadily distinguished by its small size, and by bearing only one larval skin, 
iJk + ^ *^® species of Mytilaspis which I have studied, the posterior part 
\aDout one fourth) of the scale of the male is joined to the remainder by 
lift ? P^^'tition which serves as a hinge, allowing the posterior part to be 
*^«ea when the malp eTYiftrafts 



L the male emerges. 



PUBPLE SCALE. 



Mytilaspis citricola, Packard. 

and wid ^'^^*^^- — "^^ scale of the female is long, more or less curved 
and wiS?^^^ posteriorly. It is brown, with the exuviae of the same colorj 
^ a delicate margin. The ventral scale is well developed; it ii 
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[A purple scale generally found on imported lemons in our markets. As yet it does not 
infest trees in this State, Resembles Mytilctspis pomorum (oyster-shell apple scale), which 
is common in many places on old apple trees. In Florida it is a troublesome pest. (1) 
Twig and leaf infested by the scales, (la) Scale of female from above, (lb) Same from 
below, showing eggs. (Ic) Scale of male. All highly magnified.] 

white, and consists of a single piece which is slightly attached at its sides 
to the lower edge of the scale, and is more or less incomplete posteriorly. 
Length of scale, 3 mrii. (.12 inch). 

Female. — ^The female is yellowish white. The characters of the last 
segment are as follows: 

The anterior group of spinnerets consists of about six, the anterior lat- 
erals of about eighteen, and the posterior laterals of about nine. 

The median lobes are well developed with the margins crenate; the sec- 
ond lobe deeply incised, with the margins of the lobules either entire oj 
crenate; the third lobe is quite inconspicuous, projecting but little beyond 
the body wall; the margin crenate and one large notch in the center of 
the lobe. 

The plates are long, simple, and tapering. There are two of them ^ 
each of the following places: Between median lobes; between first and se<> 
ond lobes; between second and third lobes; laterad of third lobe; and 
about midway between this lobe and the penultimate segment. There ^ 
an elongated pore between the first and second lobes; two laterad of eacij 
of the third and fourth pairs of plates; and one laterad of the fifth V^^J^ 
plates. The penultimate segment bears at least four plates upon each la*" 
eral margin. 

The spines upon the dorsal surface are long, and are situated as foUoWfi- 
One at the base of each margin of the first lobe; one dorsad of incision o^ 
second lobe; one dorsad of the notch of third lobe; and one about ^a^^J^ 
between the fourth and fifth pairs of plates. Those of the ventral 9^^?^ 
are as follows: Cephalad of the bases of the first pair of plates are tJJ 
small spots, which resemble the base of spines, and are, doubtless, ^ 



, mologues of the first pair; the second spine of each side is near the base 
f the lateral half of the first lobe; third spine laterad of lateral lobule of 

cond lobe, and fourth and fifth spines between the members of the fourth 
fnd fifth pairs of plates, respectively. 

^^gg The eggs are white, and are arranged irregularly under the scale. 

Scale of Male, — The scale of the male is usually straight, or nearly so; 
the same color as that of the female, or in some specimens varying to a 
very dark bifown, almost black; the larval skin light yellow. At about one 
fluarter of the length of the scale from the posterior extremity the scale is 
thin forming a hinge, which allows the posterior part of it to be lifted by 
the male as he emerges. Length, 1.5 mm. (.06 inch). 

Devehptnent of the Insect and Formation of the Scale, — Upon March 15, 
1880, observations were commenced upon a brood of young lice just hatch- 
ing. ^ Their color was white, yellowish at both ends, and with red eyes; 
antennae, six-jointed; margin of the head as far as the eyes,tubercled, and 
each segment of the abdomen with a lateral piliferous tubercle. When 
placed upon a young orange tree, all settled in from fifteen to twenty min- 
utes. Twenty-four hours later no change had taken place, except that the 
cottony excretion referred to in the general remarks was already observable 
at the posterior end of the body. Forty-eight hours from the time of hatch- 
ing the cottony mass had increased to such an extent that only the ante- 
rior fourth of the larva could be seen. The secretion was dense and compact, 
and a few long, very fine, rather curly threads of a yellowish coldr pro- 
truded from it. Each side of the head a fine curl of the cottony substance 
extended forward, and from the frontal border of the head filaments of the 
same extended at equal distances. At seventy-two hours the dense excre- 
tion had covered the eyes. Behind the head, in most specimens, there was 
a marked constriction in the covering, which in some, however, was but 
slightly indicated. 

From this period up to the age of ten days the alteration was but slight* 
The covering had increased so as to extend beyond the head of the insect. 
Removing the covering, it was noticed that nearly all trace of the segmen- 
tation of the abdomen was gone, and that it was oval in form. 

Upon abdominal joints 1, 2, 3, and 4, four rows (two dorsal and two lat- 
eral) of pale, transparent spots were noticed. From this time (March 
twenty-fifth) on, until April sixth, the changes in the body of the insect 
were very slight. The skin was gradually separating from the body within, 
and toward the latter part of this period the abdominal outline of the lat- 
ter, with its notches, could be plainly seen through the first larval skin. 
April sixth, or twenty-two days from hatching, the larvae molted their first 
^Kin, In preparation for this act, they worked their way partly out of their 
excreted cases, sometimes destroying the anterior end in the effort. In the 
*k!i "^^^^i^gi the skin splits ventro-transversely between the thorax and the 
aodomen, and the abdomen is first drawn forward and thrust through the 
aperture. How the remainder of the body is disengaged is not precisely 
nown — whether it is drawn down -through the same split, or whether the 
n K^kf ^^^^ ^^ ^^^ ^^^ s^i^ ^^^ ^ longitudinal ventral split; but the latter is 
^obably the case. The color of the insect after this first molt is white, with 
^ e orange eyes, and a tinge of yellow to the proboscis, to the alimentary 
tim f^^^ to the end of the body. Great irregularity was noticed in the 
afte^ fK ^^®^^^^g of the skin, some finishing two weeks before others; and 
view K ^^^^ ^^® completed, some were covered entirely and hidden from 
^XDoflftJ ^^^ cast-off skin and waxy secretion, while others were partly 
he^^?* The old covering began to melt gradually, and the new scale 

8 ^1 to form at the posterior end of the bpdy, at first resembling compact ^ 
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scum or froth; and six days after the molt it was already from three to 
four times the size of the shed skin which adheres to the outside of the 
forming scale, covered, as to its anterior half, by the remains of the woolly 
secretion of first stage. 

From this time on till forty days from the time of hatching, the scale 
grew gradually, as also the inclosed insect, the former at this time chang, 
ing from white to yellowish brown, having precisely the appearance of the 
full grown scale, except as to size. At forty-four days after liatching, the 
scales were about one fourth the size of the full grown; at forty-six days 
it was observed that the male larvae were rapidly maturing, and that 
already traces of antennae and legs were to be seen. At fifty-four days the 
more advanced individuals shed the second skin and appeared as pupse; 
about the same time the females also cast their second skin. Our notes do 
not show the exact length of time which the males remained in the pupa 
state, but that it is very short is shown by the fact that on May eighteenth 
pupae from eggs hatched March thirtieth were observed to transform to 
adults, the old pupa skin being pushed backward out of the scale. The 
description of the adults of both sexes has already been given. 

At eighty days the females were observed to have deposited eggs, and 
already the young had begun to hatch. Later in the season the develop- 
ment is more rapid than that just detailed. From eggs which hatched May 
twenty-second, males were reared June twenty-fifth, a space of thirty-four 
days, while the females of the same generation had begun to oviposit July 
twelfth, or fifty-one days from hatching. 

Habitat. — This is one of the two most common species of scale insects 
found on citrus trees in Florida. It is probably a European species, as I 
have frequently found it on imported oranges in our markets. It also 
occurs in Louisiana. Mr. Glover states (Report Department of Agriculture, 
1855, p. 119) that this species was imported into Jacksonville, Florida, in 
1855, on some lemons sent from Bermuda. 

Note.— This scale as yet is not known in this State. The descriptions and illustrations 
are added to the list to show the danger of their importation and introduction into our 
groves. 

THE LONG OR GLOVER^S SCALE. 

Mytilaspis gloverii^ Packard. 

The Scale of Female. — The scale of the female in this species diiFers from 
that of M, citrieola, with which it is often associated, in being much nar- 
rower. Color, light yellow, varying to dark brown; the ventral scale ? 
white, and consists of two long, narrow parallel plates, between which is 
an open space. 

Female. — The body of the female is light purple in color, with the last 
segment yellowish. This segment presents the following characters: 

The anterior group of spinnerets consists of five, the anterior laterals « 
about eleven, and the posterior laterals of five. 

The margin of the segment is the same as in M. citrieola, with the foUo^^' 
ing exceptions: The first lobe on each side is abruptly narrow, then I^ 
longed more or less into a point, with the margins scarcely serrate; lobole* 
of second lobe longer and narrower. 

The spines are very small; the ventral one of the median lobe invisi^^* 
There are only two plates on the penultimate segment. , 

Fggs. — ^The eggs are white when first laid, but become tinged with pW* 
before hatching. They are arranged in two rows in a very regular manD^^^ 
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Figure 51. 



[Figure 61 shows a lemon as seen in our markets infested by Mytilaspis gloverii.] 

Scale of Male.— The scale of the male is similar in form to that of the 
• k i' ^?c^P* that there is but a single molted skin, and the scale is fur- 
nished with a hinge like that described under head of M, citrieola. 

development of the Insect and Formation of the Scale.— Our observations 
saow that the development of Glover^s scale is, up to a certain point, almost 
parallel with that of M. citrieola, and that its failure at that point may be 
aDnormal will be seen from what follows: 

^arch twenty-seventh, eggs under observation began to hatch. The 
Qog larvsB are purplish, with the front of the head and the margin of the 
davln? ■ ^^®* ^^ ^^^^ settled almost immediately, and at two 

it ifl h^^^^k^^^^ excretion had covered one half the insect. At four days 
gated •k'^^^^ the eyes,* and the larva itself seemed to be more elon- 
entirei ^ ^^^ joints more distinct. At six days most of them were 
^^ the h^^J^^^^-^^^^ ^^^ excretion extending like two horns at each side 



t^ODs of 7>^"* With some there were only two or three transverse constric- 
daye tb 5^,^^^^^^°g» giving them a very peculiar appearance. At seven 
tected th " ^^^ <ientate appearance of the abdomen could already be de- 
of a 8dg a ^^^^ the skin, and at eleven, several presented every appearance 
Thgy \^'X ^^1^ having pushed themselves forward from the covering. 
*^€ sec^^^*!? *^ ^^ ^^^'^ "^^^^^^ however, without marked change, except thatr 
•^^reted a tuft of the waxy threads jvhich rose^rect for two or threejj /> 
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times the length of the scale, for twelve days more before shedding their 
first skin, which was done at the age of twenty-three days. The molt wag 
performed in precisely the same manner as with Citricola. Immediately 
after the molt the whitish permanent scale began to form. At thirty^wo 
days one could begin to distinguish the legs and antennae of the future 
pupge in the males. At forty-four days the first female was observed to 
have cast its second skin; the color after the molt is white, with the anal 
segment and middle of the body yellowish. About the same time the 
males became pupae, and at forty-five days the first adult male was found. 
From this time up to the age of one hundred and two days the female 
scales were watched daily, but no eggs were observed. At this age all either 
died or were mounted, so the age at which the eggs are deposited has not 
been determined. It may be that the non-development in this case was 
due to the fact that the females had not been fertilized. 

Habitat — ^This is a very common species on citrus trees in Florida and 
Louisiana. It infests the fruit, leaves, and bark of the trees, and is usually 
associated with M, citricola. It is supposed that it was introduced into 
Florida about forty years ago by Mr. H. B, Robinson, who owned a grove 
at Mandarin. Mr.' Robinson is said to have purchased two trees in New 
York from a ship from China. From these trees the insect is said to have 
spread. 

Trees which this department received from Europe were badly infested 
by this scale insect. This, however, does not prove the European origin of 
the pest, as it may have been carried there from China. 

Note.— This scale, like the preceding one, has not yet made its appearance in this State. 
Lemons, however, arrive in our market, and great care should be taken that no lemODS 
infested with these scales ever be taken where citrus fruits are grown, even after haviDg 
been disinfected, as many of the insects escape the effects of the solution. 

OYSTER-SHELL APPLE SCALE. 

Mytilaspis pomorum^ Bouche. 





Figure 52. 



Figure 63. 



[A brown oyster shaped scale infesting the apple and pear. Found mostly on old trg 
It resembles somewhat Mytilaspis citricola, in general appearance. Figure 53 shows^ 
scale on the bark. Figure 52: 1. Egg; 2. Young insect (larva); 3. Appearance of secij 
tion as it hardens and forms shell over body of insect; 4. A form of the scale herorji 
reaches maturity ; 5 and 6. Appearance of insect after casting skin, limbs, and other ap^i 
ages; 7. Scales (cover) at maturity ; 8. Antennae. All of these figures highly magni"'^^ 

Scale of Female. — The scale of the female is long, narrow, widened ^ 
teriorly, more or less curved, of an ashy gray color, with the exuvi^ r^ 
lowish. Length, 2 mm, (.08 inch). 
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pemale. — The body of the female is yellowish white. The last segment 
oresents the following characters: 

The anterior group of spinnerets consists of from eleven to seventeen; 
the anterior laterals and posterior laterals each of sixteen to twenty-one. 

The median lobes are large and wide, with the sides parallel; "they are 
only about three fourths as long as broad; each lobe is narrowed on each 
side near the distal extremity by one or two notches, and then rounded. 
The second lobe of each side is about as wide as the first, and is deeply 
incised; mesal lobule with mesal margin as long as lateral margin of the 
first lobe, and rounded posteriorly; lateral lobule about half the length 
and width of mesal lobule and similar in shape. Third lobule obsolete. 

The plates are arranged as in M. citricola ; the lateral members of the 
second and third pairs are shorter and smaller than the mesal. The penul- 
timate segment bears two pairs on each side. 

The spines are as in if. citricola^ except that the first dorsal pair are not 
so conspicuous. 

Scale of Male, — The scale of the male of this species closely resembles 
those of M. gloverii and M. citricola^ being much smaller than that of the 
female, straight, or nearly so, with a single molted skin, and with the pos- 
terior part joined to the remainder of the scale by a thin portion which 
serves as a hinge. 

Male. — I have not bred the male from apple. Its color is described by 
Mr. Riley as being translucent, corneous gray with a dorsal transverse band 
on each joint, and the portions of the mesothorax and metathorax darker 
or purple gray, and with the members somewhat lighter. 

Habitat, — This is an imported European species, which is common 
throughout the greater part of those sections of the United States where 
apples are grown to any great extent. It is, however, much more common 
in the cooler parts of the country, being replaced to a certain extent by 
Chionaspis furfurus in the warmer sections. ' 

There is but a single generation of this insect each year in the north, 
where the eggs hatch in the latter part of May, or early in June, and two 
generations in the south. 

This species is said to infest many difierent plants, but in nearly, if not 
every case, the opinion respecting the specific identity of the forms occur- 
ring on other plants with that upon the apple has been based upon the 
characters presented by the scale. These characters being insufficient to 
aistinguish this species from closely allied forms, it is very desirable to 
confirm these observations. I have, however, found about twenty different 
species of plants infested by one or more species of Mytilaspis, which, after 
yjf ^^ careful study of structural characters, I am unable to distinguish 
"^m M. pomorum. If the greater part of these plants and trees which 
^ Mifested, is M, pomorum, it is a very remarkable fact that, notwith- 
b? !r^ *be abundance of it on these trees, apple trees growing in the 
mmediate vicinity are not infested, and, too, although the male of M, porno- 
ig^j^^^are on apple, it is not at all so on the other plants. The following 
Lind ?^ *^® plants upon which I have found this form of Mytilaspis: 
wateT' ^^ ^^^^' bladdernut, horse chestnut, maple, an exotic amorpha, 
lenta \^^^^ raspberry, hawthorn, currant, Eihes alpenum, Lonicera pulverur 
7 ash, elm, hackberry, Planera kakii, willow, poplar, and Yucca. 

Remedy, \ 

the p^ ^^^'l^ is somewhat diflBcult to destroy. The remedies used against 
(Sao ^^^9ious (Aspidiotus perniciosus) scale are effective on,4bi^^calef -^ 

^«<«^».edies.) Digitized by VjaOffie 
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The species belonging to this genus are furnished with a thick covering 
of waxy material, which does not, however, adhere closely to the insect. 
This covering is formed of layers secreted by the spinnerets. Some of the 
species have tuberosities upon the back, which are larger or smaller accord- 
ing to the age of the insect, and which entirely disappear at full growth, 
when, from being more or less fiat with tuberosities or nuclei with conceu. 
trie lines, they become smooth and globular. The antennae are six-jointed, 
the third being the longest. (In the larva state the fourth and fifth appear 
as one.) The legs are long. The claw is furnished with four digitules, of 
which the two shortest are very large and horn-shaped. The male of this 
genus is not known. 

FLORIDA WAX SCALE. 

Ceroplastes fioridensisj Comstock. 




Figure 64. 



[A white scale which appears in and throughout Florida. Has not yet made its.^PPSjr 
ance in this State, and care should be exercised to prevent its introduction; and in ^[."Jg. 
that parties importing trees or plants may be able to identify it, this description and iw 
tration is given. Figure 54 represents a branch infested with the scale. (2a) i^**^ 
female. (2b) Adult female, enlarged.] 

Adult i^ema^e.— Subglobular in form, the point of attachment to the t^ 
or leaf being concave. Length, from 2.5 mm, to 3 mm.; color, when naK^ 
reddish bro wn ; covered with an apparently homogeneous layer of waxy exc 
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t'on which is usually brownish on the dorsum and dirty white towards the 
dees* some specimens are irregularly mottled, brownish, and yellow- white. 
At^nnsej six-jointed; joint three nearly as long as all the others together; 
legs normal in all respects. The margin of the body in the region of the 
stfffmata is furnished with groups of minute, arrow-shaped tubercules, con- 
striated at the base, and between these groups are bristle-shaped spinnerets. 
(We doubt whether these arrow-shaped tubercules will prove of specific 
value, but they are only mentioned by Signoret in two species, (7. vinsonii 
and d.fairmairii — ^in the former case accompanied by the bristles, in the 
latter without them.) 

j^ggg^ — Ellipsoidal in form, 0.25 mm. long, and about half as wide; 
color, hght reddish brown. 

The Newly-hatched Larva, — ^Moderately slender; antennae six-jointed; 
joint six furnished with a number of very long hairs; tarsi as long as 
tibise. The two digitules of the claw are slender and but slightly expanded 
at the tip; of the two tarsal digitules, the distal one is very short and 
slender and with but a very slight expansion, while the proximal is long 
and stout and has the normal appearance. The two bristles of the pre- 
caudal lobes are very long, while those of the caudal lobes are very short. 
The color is light reddish brown, with slightly paler legs and antennae. 

Growth of the Insect. — The young lice are very active, and upon hatching - 
spread at pnce in all directions, settling usually in from one half to three 
quarters of an hour, and usually upon the upper surface of the leaf, near 
the mid-rib. While engaged in inserting the probosis into the leaf, the 
legs and antennae are all in motion; but once fixed, they are all drawn 
under the body, and the insect appears motionless and member less. At 
two days after hatching, two parallel dorsal ridges of white secretion, 
meeting in front and behind, and dentate along the inner edges, made 
their appearance. At three days these ridges were plainer, divided trans- 
versely at the middle, and some of the inner dentations had grown so as 
to touch those of the opposite side. Around the sub-dorsal portion were 
bite.of white secretion, apparently eight on each side, one behind each eye, 
and a larger one between the eyes. At five days the sub-dorsal spots had 
increased in size, especially the one between the eyes, and the first, second, 
and fourth thoracic pairs, and the seventh and eighth abdominal pairs. 
(There are now seen to be four thoracic and eight abdominal pairs of these 
spots, in addition to the large one between the eyes.) The dorsal secretion 
at this time forms almost two compact masses, leaving only a very narrow 
hue, through which the body is still to be seen. At six days the dorsal 
secretion had become entirely united, and the tufts, as we may now call 
tK™^ ^^^^^ased in length, the first abdominal pair being shortest, and the 
others towards the anal end gradually increasing in size. At nineteen 
^ays the dorsal secretion had formed a compact oval mass, and there were 

teen distinct lateral tufts to be seen — seven on each side and one at the 
P^^^^* At this stage all the specimens which we have attempted to rear 
co^il'f* ^* Many lived for months without perceptible change, and the 

naitions are probably not favorable for the production of further secre- 

n or for the change of the white tufts into the waxy plates which are 

Wvf ^^^^ ®^^Se of growth, 
found T *^^ ^^s^ct has attained a length of from 1.5 mm. to 2 mm., it is 
small i^^ covered with nine irregulate waxy plates, the central one very 
the *K ^^^ ^^^ lateral ones larger, of an irregular oval in shape, while 
*oward^ k^^ and caudal ones are triangular, the apex of the triangle 
'^suall central plate. Near the center of each of these plates is 

y a small bit of white secretion Xusually larger|with/the central |> 
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plate than any other). The plates are, even at this time, not well differ, 
entiated, and, with the increase of the insect in size, the dividing lin^g 
become lost, the lateral plates extend over the central, until at full growth 
the wax presents the appearance of a continuous even covering. At axiy 
time previous to full growth, after the plates have been formed, if the waxy 
shield be removed, six very large prominences will be observed, three oq 
each side of the insect, corresponding to the six original lateral plates. Ag 
the body fills with eggs and expands, these tuberosities grow less percepti, 
ble, until in the old female they are not to be seen at all. 

The half-grown specimens are usually dirty yellowish white in color, 
often tinted with pinkish or reddish brown. 

Food Plants, — ^While the principal economic importance of this species 
is derived from the fact that it is found upon all the different citrus plants 
in different parts of Florida, yet it is also found upon fig, pomegranate, 
guava, quince, and Japan plum {Biotrites japonica) , I have also found it 
upon red bay, oleander, sweet bay, very abundantly upon the gall berry 
{Ilex glaher)y upon the common myrtle, and upon an ericaceous plant 
belonging to the genus Andromeda. 

Synonymical. — This species is treated under the name of Ceroplastei 
ruBci, Linn., by Mr. Ashmead in his ''Orange Insects," and what is proba- 
bly the same insect was similarly identified by Professor Riley in the 
Department of Agriculture report for 1878, page 208. Compared with d. 
rusci^ however, 0. floridensis presents several marked differences, the most 
easily noticeable being the small size of the central plate, and its entire 
disappearance so early in the life of the insect. With C, rusci, according 
to the figures of Targioni and Signoret, the central plate is much larger 
than any of the others, and continues so as long as any dividing lines can 
be observed. 

From the specific name which I have given this insect, it will be seen 
that I consider it indigenous, I found it common in all parts of Florida 
which I visited, even upon the pine barrens many miles from any orange 
grove. Moreover, I have always found it more abundant upon the gall 
berry than upon the orange or any cultivated plant. Mr. Ashmead con- 
siders it as imported, but his specific identification has undoubtedly misled 
him. 

The orange growers cannot expect to free their groves from this insect so 
long as the gall berry grows about them as abundantly as it does in some 
places. I have always found those ^bushes growing in wet places more 
extensively infested than others 

FLORIDA BARNACLE SCALE. 

Ceroplastes cirropediformu^ Comstock. 

Adult Female. — Average length 5 mm.; width, 4 mm.; height, 4 Bfli»- 
When naked the color is dark reddish brown; the shape subglobular, wifo 
a strong spine-like projection at the anal end of the body. The WW 
covering is dirty white, mottled with several shades of grayish or lig*^ 
brown, and even in the oldest specimens retains the division into plat**' 
although the form is more rounded, and the dividing lines by no means «^ 
distinct as at an earlier age. There are visible a large convex dorsal pl*^' 
and apparently six laterals, each with a certain nucleus; the anal Jjl^J 
however, is larger, and shows two nuclei, and is evidently two plates joioj^ 
together. Antennae six-jointed, and proportioned as with 0. floridef^ 
Legs long; tibiae nearly twice as long as tarsi; digitules of the claw vw 
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1 •ge. The other tarsal pair very long and slender, but with a very large 
huttoii. The skin is seen in places to be furnished with many minute, 
round, transparent cellules, probably spinnerets 
/indicated and so called by Signoret in his des- 
cription of C vinsonii), and along the border 
are small groups of the constricted arrow-shaped 
tubercles mentioned in the last species; but the 
bristle-shape spinnerets seem to be wanting, as 
in Cjairmairiiy Targ. 

The Eggs, — Length 0.35 mm., rather slender, 
little more than a third as thick as long. Color 
light reddish brown, rather darker than the eggs 
of C. floridensis. 

Growth of the Insect. — The growth of the insect 
and the formation of the waxy covering seems 
to be very similar to that of the last species. 
Soon after the larva settles the same two dorsal 
ridges of white secretion make their appearance, 
but soon split up into transverse bands. Ex- 
amined on the fifth day after hatching a larva 
showed seven distinct transverse bands, the an- 
terior one being in the shape of a horseshoe. At 
the same time the lateral margin of the body 
was observed to be fringed with stifif spines, 
seventeen to a side. At nine days the small 
horseshoe-like mass had extended so as to 
nearly cover the thorax, and the transverse 
bands had lengthened and widened until they 
presented the appearance of a nearly complete 
shield to. the abdomen, serrate at the edges. 
Fifteen lateral tufts, such as were noticed in 
C, floridensis, and such as Targioni figures in 
the larva of 0. rusci, had appeared, though still 
small. 

At this stage of growth, as with the last spe- 




Figure 55. 



LA small barnacle-like scale 
found throughout Florida. The 
reasons given for the publica- 

,^ J- ^ - . jT - tion and description of the pre- 

cies, ail development seemed to stop, although ceding species apply to this 

fe'T'lf ^^!,'-^ "l^""^ months the temper- rifnS/^iS&^L^ 
diure m tne breeding house probably not being (3a) female, enlarged.] 
*^^rable to the formation of the plates. 

The smallest specimen in the collection with the plates already formed, 
nieasures 2 mm. long, by 2 mm. wide, and 1 mm. high. The color is light 
Drown and the wax has a somewhat translucent appearance. The dorsal 
plate is seven-sided; it is truncate anteriorly and- pointed posteriorly. 
1 ^^^^ch angle radiates a suture to the lateral edge, thus forming seven 

leral plates, of which a single one is above the head, while above the 
BD ^ ^^1?^^ suture between two. Through this suture projects the anal 
of l^ u ^^ plate has a dark brown patch in its center, and in the center 

^ch brown patch is a bit of the white secretion. 
a gnp * *^* ^^^ '^^^^ PJants, — Found in Florida, on orange, quince, and on 
w^vf^^^ ^f Eupatorium, often in company with C. floridensis^ although it 
oy no means so common a species. 
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Genus Pulvinaria. 



The genus Pulvinaria is not well defined. It was erected for those 
species of Lecaninse, in which the females after fecundation secrete below 
and at the posterior end of the body a mass of cottony material which 
forms a nidus for the eggs. 

But one species has been described in this country — the Pulvinaria innu- 
merabilis, of Rath von, a very abundant species in many localities upon 
the maples. 

COTTONY MAPLE SCALE. 

Pulvinaria innumerabilis, Rathvon. 





Figure 56. 

[A white cottony scale (Figure 56), which infests the maple, and has also been found on 
the grapevine, and on the osage orange, (a) Shows the scale on the maple leaf. (6) ShoffS 
the scale on the branch of the osage orange. The figure to the right shows the scale on 
grapevine.] 

This scale insect (Figure 56) somewhat resembles the cottony cushioB 
scale (Iceryapurchasi), but can be easily distinguished, being much smaller 
and the general appearance differing materially. The female is oval vi 
form, color dark brown; near the posterior end are ridges, and the li^^s 
that separate them are darker than the other parts. The eggs are laid ^J 
the cottony sac; they are white when first laid, but change to a yellowjs? 
tinge before hatching. They are oval in form. The larva is yellowie^ 
white. 
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Remedy, 

This scale is seldom met with. There is a species of black ant that 
destroys its egg sac, and on that account it does not increase. Being a 
oft shell scale, the hot sun also kills many of the insects. During the 
time the vines are dormant — ^in the winter — ^the prunings are carefully 
gathered and burned. The body of the vine is then sprayed with a solu- 
tion of whale-oil soap, one pound to the gallon of water, and applied warm. 

CAMELLIA SCALE. 

Pulvinaria camellicolaj Signoret. 




Figure 57. 



(a) One of the scales., {b) An 



[A cottony-like insect inf estine the Camellia Japonica. 
iDiested limb and leaf, showing the scales thereon.] 

According to Maskell, the adult female is yellowish or reddish brown, 
naked, slightly convex, elongated; skin smooth, with puncta; length vari- 
able, from about one seventh of an inch to one ninth of an inch. Antennae 
(according to Signoret) with sometimes six, sometimes seven joints. 
Abdominal cleft and lobes normal. The insect excretes a narrow, white, 
cylindrical, cottony ovisac, which is conspicuous on the leaf of the plant, 
and the brown body of the female can be seen at one end of it. The eggs 
in this ovisac are numerous, perhaps some hundreds. Larvae and second 

i&® of female flat, oval, yellowish brown. 

Male pupa covered with a waxy, elongated test, as in the genus Cteno- 

*^^> but there is no fringe, and the segments of the test are not conspic- 

^°AH *^^ ^^^ ^^ ^^^^ ^^^ convex. 

Adult male yellowish gray, the head rounded, with an anterior protuber- 

nce. Two dorsal and two ventral eyes, and two ocelli. Antennae of ten 

aS ^ll hairy. Feet exhibiting only two digitules, the upper pair. 

^^^^^al spike short, with two longish setae on each side, each pair of 

nicii are covered with cotton, which is produced into a long, white, con- 
tiguous cauda, » F &: , 

ooitat, — On camellias; those in the open air are much subject to it. 
jjj^ fettiale of this species is not unlike Lecanium hesperidum^ but the 

^**won of the white ovisac is a clearly distinguishing character, «[f /:: 



^itizecJ. " 
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late summer the female often drops off to the ground, leaving only the 
ovisac observable on the leaf. 

Remedy, 

Wash the plants with a strong solution of tobacco water, which must be 
washed off about an hour after it is applied with cold water. 

HEMISPHiBRICAL SCALE. 

Lecanium hemisphdericum^ Targioni, 





Figure 58. 



Figure 59. 



[A dark brown hemispherical scale, which infests citrus and ornamental trees, bat 
mostly the lime and the filbert. They settle on the limb and on the mid-rib of the IM 
but mostly along the margin, as shown in Figure 58. Figure 59 (3), a branch and leaves 
infested by the scales ; (3a) adult female— enlarged.] 

Adult Female. — Shape approaching hemispherical, with the edges fl^*'' 
tened. Average length, 3.5 mm.; width, 3 mm.; height, 2 mm. Thj 
shape and proportions vary somewhat, according as the scale is formed 
upon a leaf or a twig. Upon the rounded twig it loses something of i*^ 
hemispherical form, becomes more elongated, and its flattened edges aj* 
bent downwards, clasping the twig. In such cases, of course, its heigjj 
becomes greater and its width less. The color varies from a very Iw^ 
brown when young to a dark brown, occasionally slightly tinged with ^ 
dish, when old. The oval cells of the skin vary in length from .01 mm. to 0* 
mm., and each cell contains a large granular nucleus. The antennae ^ 
eight-jointed, with joints one and two short and thick; joint three is^ 



1 neest and the succeeding joints decrease gradually in length to joint eight, 

hk^h is longer than the preceding. Occasionally a specimen is found in 
which joint five is longer than four, and I have seen individuals in which this 
was the case with one of the antennae while the other was normal. The legs 
are long and rather slender. The bristle on the trochanter is long. The 
articulation of the tarsi is very well marked. (This fact was suggested to 
SiffDoret, that the insects of this series are less fixed than their congeners.) 
Tlie tarsal digitules are as usual two long and two short; those of the claws 
spreading widely at summit and very stout at the base. The anal-genital 
ring (more easily seen than in the other species we described) is fur- 
nished with eight long hairs. The anal plates are triangular, with rounded 
corners, and are furnished with two long hairs upon the disk and three 
much shorter ones at the tip. 

The Eggs. — ^The egg is ellipsoidal in form and 0.15 mm. in length. In 
color it is whitish, with a yellowish tinge, and is smooth and shiny. 

The Newly-hatched Larva. — The antennae are only seven-jointed, and the 
tarso-tibial articulation is hardly marked. 

Actual observation shows the surmise of Signoret as to the locomotive 
powers of this insect to have been correct. We have seen the adult 
insects when removed from their positions crawl back with apparent ease. 

Remedy, 

This scale insect infests the lime tree mostly. The best remedy is the 
kerosene emulsion, prepared as follows: 

Five gallons best kerosene oil, 150 degrees test; one and a fourth pounds 
good common soap, or one bar and a half of soap usually sold as pound 
packages; two and a half gallons of water. This makes the emulsion. 
When using, dilute six and one half to seven gallons of water for each 
gallon of oil, and to this mixture add two and a half pounds of good home 
made soap, dissolved in boiling water. All this mixing is done with hot 
water, and is applied at a temperature of 140 degrees Fahrenheit. 

?BOWN OR SOFT ORANGE SCALE. 

Lacanium hesperidum^ Linn. 

Adult Female. — Length, 3 mm. to 4 mm. Color, yellow, inclined to 

brown upon disk, often quite dark; shape, elongated oval, nearly flat; 

amwth and shining, with sparse punctures upon the disk; after death the 

border above often becomes wrinkled radially for narrow space. The 

antennae are seven-jointed, the fourth and seventh subequal in length, and 

be third but little shorter; one, two, five, and six short and subequal. 

f tfi?^^ ^^^ ^^"^ ^^^ comparatively slender, with the tarsi shorter by one 

ourth than the tibiae; the hair upon the trochanter is very long, and the 

rsal claw is large; the tarsal digitules are long and much widened at 

®?,^^^remities; and also stout at the base. The anal ring is very small 

»na 18 furnished with six long stout bristles. 

^ng Larvse. — Loner oval; antennae with six ioints only, of which the 
tlurdis the longest. ^ J J'' 

Btud <?^^^^ of this species has never been found, although it has been 
ig 1^1^^^ ^^^^ the time of Linnaeus down. The species is viviparous. This 
0^jjj^?,^^^^onest and most widely spread of any of the bark-lice we have 
^^red. In the United States we have received it from all quarters. 




Digitized by 



\^oogle 



r 



194 



REPORT OP STATE BOARD OF HORTICULTURE. 




Figure 60. 

[A dark brown, oval scale, infesting citrus trees and ornamental plants. Figure 60, a 
branch of orange thickly infested with the scales.] 

We have no data concerning the number of generations each year; in fact, 
they are not well marked. 

Three species of parasites, have been reared from this bark-louse. The 
first, Cocophagus cognatus, from Lecanium hesperidum, on oranges in Florida; 
the second, Comys bicolor, from scales on ivy at Washington; and the third, 
Encyrtus flavus, from orange scales in California. 

Remedy ^ 

This scale is not met with as much as a few years ago, internal parasites 
keeping it in check. It infests citrus trees mostly. The following remedy is 
very effective, and will not injure foliage or fruit: One pound of causuc 
soda is dissolved in one and one half gallons of water; then two pounds 
of resin and one pound of tallow are dissolved in one quart of the M' 
After the resin is all well dissolved by moderate heat, the lye is add^ 
slowly while cooking under continued stirring; the mixture, if good, ^if 
become dark brown and thick. Should it become whitish and flocky {tj^r^ 
is caused by too much and too strong lye), water should be added, and^ 
will become right again. This will make twenty-two pints of soap, for wa*^ 
should be added to make that amount, after the lye is in it, at a cost ot i 
cents, excluding labor and fuel in preparing it, which amounts to but litw » 
and will be sujfficient for forty-four gallons of wash sprayed well. 
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Figure 61. 

[A blackish brown scale, very common throughout the State. Infests nearly every kind 
of plant. It is more troublesome on the olive than on any other tree; next to the olive 
citrus trees suffer the most from their attacks. Figure 61 represents an olive branch in- 
tested by the scales, (la) Female, enlarged.] 

Mult Female. — Dark brown, nearly black in color; nearly hemispherical 
mform, often, however, quite a little longer than broad; average length, 
jrom 4 mm. to 5 mm.; average height, 3 mm. Dorsum with a medium 
longitudinal carina and two tranverse carinse, the latter dividing the body 
into three subequal portions; frequently the longitudinal ridge is more 
j^minent between the transverse ridges than elsewhere, thus forming with 
^em a raised surface of the form of a capital H. The body is slightly mar- 
wh*^ li' ^^*^r part of the disk with many (eighteen to thirty) small ridges, 
J|?J^^^^tepd from the margin half-way up to center of dorsum. Viewed 
^th the microscope, the skin is seen to be filled with oval or round cells, 
fft nc^^**^ ^ ^^®^^ nucleus, the average size of the cells being from ,05 mm. 

itenn 
agesi 

joint tb ^ ^^^^5 joint eight with a notched margin and almost as long as 
longer nf^* Legs rather long than stout, the tibiae being about one fifth 
K r than the tarsi. The anal ring seems to bear six long hairs. 



antp ^^' ^^ l®"g*^i while the nuclei average .02 mm. in diameter. The 

lonff "f**^^^ long and eight-jointed, the two basil joints short; joint three 

na ni ^^^^^ four and five equal and shorter; joints six and seven equal 
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Figure 62. 

[Figure 62 represents an olive branch pfested with black scale ieca^^^^^^ 
aoDear on larger branches. This scale is mostly confined to the ^^^Jl^^^^^ 11^% 
tS^ut also settles on the leaves and on the fruit. The dead bodies (shells) remain 
the tree after the young escape from under them.] 

The Eggs.— Long oval in shape, 0,4 mm. in length, yellowish in coto 
Newly hatched Larvx,-There is nothing very characteristic about ^ 
young larvffi; they are flat, and their antennae are only six-jomted. 
^ The black scale is stated by Signoret to be properly m France an o^ 
scale, sometimes, however, becoming so common as to occur on ail r^^^ 
boring plants also. It infests the greatest variety of plants, and becom 
very lerious enemy to orange and other citrus trees. It preferably ^^^^ 
the smaller twigs, and the young usually settle upon the leaves, 
development of this species is very slow. There is only one brooa 
year. 
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Remedy. 

This scale is very troublesome, especially on olive trees. Mr. Ell wood 
Cooper states that " they are harder to kill on the olive than on any other 
tree The kerosene emulsion is the best remedy in use against it on the 
olive. On citrus trees various remedies are used successfully. 

Kerosene Emulsion for Olive Trees. 

Kerosene, 150 degrees test- 5 gallons. 

Common soap (laundry)...... Impounds. 

Water - — 2^ gallons. 

Directions. — Boil the soap and water until the soap is thoroughly dis- 
solved j place in a tub or barrel, and add the kerosene, and churn with a 
dasher, or pump through the nozzle until emulsified; then use, first dilut- 
ing one gallon with six and one half gallons of water; and to this mixture 
add two and one half pounds of good home-made soap, dissolved in hot 
water. All the mixing should be done with hot water, and applied at a 
temperature of 140 degrees Fahrenheit. During spraying great care must 
be taken not to allow the oil to raise on the surface of the water. The best 
way to prevent this is by one man doing the stirring while the other men 
do the pumping and spraying. 

Remedy for Citrus Trees. 

The kerosene emulsion can also be applied on citrus trees with good 
effect; but being expensive, and as cheaper remedies are as effective on 
citrus trees, the following remedy is used with very satisfactory results: 

Ingredients for One Barrel of Fifty Gallons, 

Jotash _ 14 pounds. 

Caustic soda, 98 per cent, _ 8 pounds. 

Lime, unslacked _ 5 pounds. 

lush oil, polar or seal 10 gallons. 

H^rections. — First. — Dissolve the soda and potash by placing them to- 
gether in twelve gallons of water. 

Second, — Slack the lime in the barrel to be used, in two gallons of water, 
then add the fish oil to the lime, and stir well until the Hme and the oil 
nave turned to a thick batter; then add the soda and potash, water boiling 
not, and stir well with a dasher for five minutes or more, then leave stand- 
U^g four or six hours; at the end of four or six hours fill up with cold water; 
^0 not pour in all the water at once, but about two buckets at a time; stir 
^eii as the first two buckets go in, to prevent lumps. Use the following 
j^^y* .^PPly cold, one pound to the gallon of water. In dissolving it do 
it ttA i.^^^ weigh the amount to be used, place in a barrel, and on top of 
l^^^^^t water, about one bucket to every hundred pounds. After pour- 
then^ A ^^^ ?^^*®r stir lively with a dasher until it is entirely dissolved, 
strai ^^ ^^^' ^^^ ^^^^ water, sufficiently thin enough to pass through the 
rpoj^^i' ^^ place in the tank and fill up with water, stir well, and it is 
"^a^yforuse. Apply cold, 

1428 
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BROWN APRICOT SCALE. 

Lecanium. (Sp. unnamed.) 




Tigore es. 
[A brown scale insect infesting the apricot, plum, prune, cherry, etc.] 

This scale (Figure 63). until recently, had not made its presence felt, as 
it had confined itself to only one fruit district. Within the past two yeaj 
it has appeared in many places where it was never before known to hav^ 
existed. This scale insect resembles the brown or soft orange scale (U^ 
nium hesperidum)Mt differs greatly in its characteristics. ^ infests W 
apricot, prune, plum, and has been found on the cherry and the ^ar, 0™ 
does not infest the latter fi-uits as much as it does the apncot and prun^ 
On the apricot and prune trees it has been very troublesonae, owing to w 
fact that^uring the summer months the trees present a dirty black apQ 
ance, caused by a fungus formed by the excretaons from this scale^ ij" 
fungus also blackens the fruit. During the spring and summer monw^ 
the trees (new growth) are very tender, and for that reason f e Jifficurt 
treat or spray, unless with such remedies as do not imure the tender foU»g 
and these a/e usually too weak to kill the scales. The eggs are white, J»^ 
in shape resemble those of the black scale {Lecamum olex) but are ©^ 
smaller. They hatch during the months of June and July, but have *- 
been known to continue hatching until September. There is but one Diw- 
a year. 
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Remedy. 

The following remedy has proved very satisfactory, applied during win- 
ter when the trees are dormant: 

Unslacked lime - - 80 pounds. 

^^^nchsalphur-.....-..---.----.-..^ 

Prepared as follows: Place ten pounds of lime aiid twenty pounds of 
sulphur in a heater with twenty gallons of soft water. Boil for half an 
hour or more, until both lime and sulphur are dissolved. The sulphur 
must be thoroughly dissolved and mixed with the lime; the mixture will 
then be of an amber color, Next place in a cask or box forty pounds of 
good lime and pour upon it enough soft hot water to thoroughly slacken 
the lime and keep it in a liquid form. After the lime is thoroughly slacked , 
add fifteen pounds of common stock salt while the material is hot. When 
the salt is well dissolved mix the two lots together, with sufficient water to 
make sixty gallons of spraying material, which will then be a thin white- 
wash. The material should be strained after being thoroughly mixed — 
a good piece of burlap answering well for the purpose. Apply the mixture 
with a spray pump, using a rubber plate in the nozzle instead of the brass 
plate. 

PLUM SCALE. 

Lecanium persicde, Pabr. 

This scale insect resembles the black scale {Lecanium olese) in appear- 
ance, but is much larger, being the largest of the scales described. The 
eggs are white, changing to yellowish white before hatching. There is but 
one brood a year; they hatch through the months of June, July, and August, 
Besides infesting the prune and plum, they also infest the English walnut, 
but are not considered a troublesome pest. 

Remedy. 

This insect, being a Lecanium, can be destroyed with the same remedy 
as used against the black {Lecanium olese) scale. (See remedies.) On 
plums, prunes, and walnuts they can be very easily destroyed during the 
dormant period of those trees. 

LIVE OAK SCALE. 

Subfamily Ooccinse, Genus Kermes. 

Body perfectly globular, or with a slight incision for insertion on the 
^g or branch. On an external examination no trace of antennae, legs, or 

en mouth parts is to be observed, and the insect presents precisely the 
apparance of a gall. 

arti^ V larvae, however, the true characters of the Coccinse are seen — ^multi- 
acte^^ ^^^ lower lip, and the absence of the anal plates. The larval char- 

js are the ones which have been principally used in the description of 
^n^^i ^^ ^^^^ ^^® ^^^^ ^^ ^^^' "^^^y^ ^^^ larvae, are long, oval, the abdo- 
termS ^^^^ segmented, and deeply cleft at the extremity, except in K, 
the kt^ ^f ^' hallotas. Upon each segment there are several spines at 
**ch a hf ^^^^' ^^^ several hairs upon each disk. The lateral lobes have 

oundle of spines and a very long hair. Antenna| six-jointed; joint /^ 
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Figure 64. 

[This scale is chiefly found on oak trees, being very common on the live oak, and on 
various other species.] 

three longest. With all the lege the tibiae are shorter than the tarsi. With 
the adultthe antenna and legs appear natural; but m very old mdividua , 
which have secreted the horny covering, the antennae are still present Dui 
deformed; so also with the legs, but the latter are sometimes entirely 
wanting. (Signoret.) . i i . vfiip 

The males resemble those of other Coccinae, and are inclosed in a Utue, 
white, felt-like sac. Head globular, with four eyes and six oceUi in ^ 
hauhinii (the only species observed by Signoret). The antennae are ve^ 
long; ioint three longest, joint ten shortest, and carrying several hairs w^w» 
buttoned tips. Wings long; abdomen long, with a short genital armatu^t 
and two long bristles each side; legs long, the tibi^ longer than the t^ 
the latter with a long claw, and the four ordinary digitules. 

Remedy, 

This scale infests several species of oaks; it does not confine its attac 
to the live oak exclusively. Young ornamental oaks have suffered grea J 
from their attacks, not that they affected the tree, for no such signs » 
visible, but rendered the foliage very unclean, and caused alarm, as n 
thought they would spread onto fruit trees. This, however, has not d« 
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the case. The same remedies used for the oak scale (Chionaspis quercus) 
nlvto ^'his one (see remedy). Oaks can stand strong caustic solutions 
*^ however, during the dormant period. When young oaks are putting 
forth new growth, it is easily destroyed. 



NORFOLK ISLAND PINE SCALE. 



Rhizococcus araucariss^ Maskell. 




Figure 65. 

[A small, soft, white, scaly insect, infesting the Norfolk Island pine (AraucarisR excelsa). 
Figure 65 shows the scales as they infest the pine, settling mostly at the base of the leaf.] 

Found very common on the Norfolk Island pine {Araucaria excelsa) 
growing in open air. 

When a tree is badly infested with this pest it becomes blackened with 
a black fungus, which is Fumago salicina, which accompanies Coccids on 
orange and other trees. This is often the first indication of the presence 
of the insect. But when an infested tree is carefully examined, numerous 
white cocoon-like sacs containing the full grown insects may be seen 
Closely applied to the sides or bases of the leaves. Frequently these sacs 
ftre so massed at the ends of the twigs that the bases of the leaves are 
completely covered. The immature insects are not so easily seen with the 
unaided eye, as they differ a little in color from the tree. They are green- 
of t^ 1 ' and are usually to be found in the angles formed by the bases 
in f ^^aves. The larvse of both sexes and the adult females are similar 
lohp ^^' ^^ posterior end of the body is furnished with two prominent 
con ?^^^ terminated by a long hair. Between these lobes there is a 
the Wi^^^^ of white waxy matter projecting backwards. The margin of 
Dody ig fringed with a row of tubular spinnerets. Excepting these 
that^^l^K ^^^ ^^^ caudal tuft, but little excretory matter is to be seen; so 
diffu^ ^^Sh the insect resembles a mealy bug in the form of its body, it 



2.3 m^ ^^?atly in appearance. The female when full grown measures 
^'ieex* inch) in length. When the female is ready to lay her eggs, 
th|^^^^*?s a cocoon-like covering to the body, composed of white waxen 
B. Tliia ««« ;^ dense like felt, but easily torn;-it is PftP9-^iV^4p^<> 
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middle line of the ventral surface or very much more delicate on that part. 
It adheres to the tree quite firmly, remaining where excreted after the 
death of the insect. As the eggs are laid, the body of the female shrinks 
away, making room for them, and finally it becomes a very small peUet 
in the anterior end of the sac, the remainder of the space being filled with 
eggs. These are light yellow in color. When the male larva is ready to 
undergo his metamorphoses, he secretes a covering to his body resembling 
the sac excreted by the female, except that it is very much smaller, meas- 
uring only 1.33 mm. (.05 inch) in length. From this sac the adult insect 
emerges as a delicate, fly-like creature, with two large wings, and a pair of 
long waxen filaments projecting from posterior part of the abdomen; these 
filaments are very conspicuous, being white, and longer than the body of 
the insect. Color of the body, white, with many irregular brown markings. 
I have not sufficient data to ascertain the number of generations of this 
insect each year. August twenty-seventh, I found specimens in all stages of 
development. 

Remedy. 

This scale is generally found infesting the Norfolk Island pine, between 
the leaflets of the pine, veiy much resembling the mealy bugs. The insect 
is very soft. Pines infested with this scale soon begin to turn yellow, and 
the leaflets drop. Strong caustic solutions cannot be appUed to pines. 
The best remedy for this scale is strong tobacco water, applied warm; a 
bar of laundry soap should be added to aid it in sticking on the leaves. It 
will not do, however, to allow this to remain on the trees too long. In two 
or three hours after it has been applied, it should be washed off with cold 
water (apply the hose) to prevent any injurious efiect to the tree. 

Genus Dactylopius. 

To the genus Dactylopius belong the insects commonly known as mealy 
bugs. The antennse of the female are six-jointed in the larva, and eight- 
jointed in the adult; the male larva has seven-jointed antennae. The tarsi 
are furnished with four digitules, and the anal ring with six hairs. 

COMMON MEALY BUG. 

Dactylopius adonidxim^ Linn. 

Under the specific name oiadonidum have been classed the various sp^ 
cies of '' mealy bugs," common in greenhouses throughout the civilized 
world. It would be difficult, if not impossible, to determine beyond a douW 
the particular form to which Linnaeus gave this name, more than one huii' 
dred years ago. Consequently, the best course to follow is to accept the 
conclusions of Signoret, who has given this genus the most careful study 
that it has yet received. The following is the description of the species to 
which he applied the name given by Linnaeus: 

The female is 2^ mm. to 3 mm. (0.1 to .12 inch) in length, and 1.5 mDi- 
(.06 inch) in width; white, a little yellowish, with a brown band uponttje 
middle of the back; the legs and the antennae a little brownish, powder^ 
with a great quantity of floury matter secreted through pores scattei^ 
over the body; in addition to this, each lateral lobe or segment presents* 
secretion which forms a border of woolly appendages around the body, va^J' 
ing in length; those near the posterior end of the body are longer, and ^^ 
at the abdominal extremity are very long; the two internal ones are loofr 
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Figure 66. 



"Figure 67. 



[A soft scale-like insect. Infests mostly greenhouse plants. The insects crawl about 
slowly, and are more or less covered with a whitish, mealy powder. Figure 67 represents 
the female, enlarged. Figure 66 : (1) Lateral lobe of the abdominal extremity of the female. 
(la) Antenna of the female. (16) Antenna of the male. (Ic) Leg of the female. {Id) Anal 
ring with six haire.l 

est, equaling and sometimes suri)assing the length of the body. The 
antennae are composed of eight joints, of which the eighth is the longest, 
and the third, and the second, fourth, and fifth the shortest, and of equal 
length; sixth and seventh a little longer than the fourth and fifth. The 
antennae are slightly pubescent, the tibia twice as long as the tarsus; claw 
strong and long, with the digitules slender and furnished with a very little 
knob. The abdomen presents upon the suture of the first and of the second 
segment, and upon the median line, a cicatrice more or less visible and 
more or less rounded; upon the suture of the fourth and fifth, on each side, 
nearer the margin than the median line, an oblong cicatrice; upon each 
segment a great quantity of pores, in the form of rounded points, and some 
scattered hairs. Each lateral lobe presents a space with rounded pores, 
then two conical spines more or less strong; this is the apparatus secreting 
vhe cottony mass of which is formed each lateral appendage; the lobes of 
the extremity of the body have many more pores, and the conical spines 
are much larger; a little lower down arise two hairs, one of which is large; 
around these is condensed the secretion furnished by the pores. The anal 

Th ^ ,^®^y large, dotted, and has six quite long hairs, 
elo + i^^' varying in size according to its age, is more flat, of the same 
^ ongated form, and of the same color, but differs in the antennae, which 
elon^ ^^A ^^^ joints. Other individuals, of a uniform shape and more 
und^ ' ^^^^ seven-jointed antennae; these are the males which are to 
(m\^^? ^^other molt, which very often is indicated by the rolling up of the 
mdip f ^' aj^d sometimes by the future antennae and legs which are already 
h«t!?i within the members of the larva. In this type, the tibia is 
^aly one third longer than the tarsus. 
^nder ^fk '^^ hred from larvae with seveai-jointed antennae; in order to 
Ion of^ T^^ metamorphoses, they form little cottony sacs. The adult is 
it ^^ ^ i>rown, neither yellow nor red, with the segmentations paler. As 
"^^ous ?^^ old^r, it grows darker, especially upon the head and the cor- 
moife 1^^^ ^^ *^® thorax. The wings are long, largely rounded, of a gray 

^ ^css deep, reddish toward the side. The poiseij are Imig, yellow, ^ 
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with a single bristle, hooked at the extremity. The prothorax is long^ 
rounded upon the sides, straight in front, rounded behind, with a black 
arc upon the mesothorax. The abdomen is long, terminated by a rounded 
armature, thick, presenting some hairs. The lateral lobes of the last seg. 
ment present two long threads of white cottony matter, secreted by numer- 
ous rounded pores; in the middle of each lobe are two long hairs and one 
smaller, around which the matter is condensed; the lobes above present 
much smaller ones, with two or three rounded pores. The head is thick, in 
the form of a ball, a little truncated in front, more convex below than 
above, and pubescent, except upon the pigmentary circle of the eye and 
ocelli. We have not determined exactly the number of *the ocelli, which 
we think is four. The legs are long, with a large tarsus, flat, pubescent, 
presenting a very long and narrow claw. We have not been able to see 
the digitules of the claws. As to those of the tarsi, they are not larger 
than ordinary hairs, with a very little knob at the extremity. 

Remedy. 

Mealy bugs are hard to exterminate, on account of the tender character 
of the plants they infest. Whale-oil soap and tobacco water is the best 
remedy. Whale-oil soap solutions, however, can only be applied to hardy 
plants. Cold tobacco water can be applied to soft-wooded plants at any 
time of year. After the tobacco water has had its effect, one or two hours 
after application, it should be washed off the plants. One or two applica- 
tions will rid the plants of the mealy bugs. 

The following sulphur and lime solution is also effective, viz.: 

Sulphur 2pouiids. 

Lime - - 1 PO^^d" 

Water 2 gallong. 

Boil together for one hour, then add six gallons of water, or more water 
in case of very soft-wooded plants. In case of tender plants allow the 
mixture to cool before applying it. After it has been on the plants thirty 
minutes, wash off with cold water. 

DESTRUCTIVE MEALY BUG. 

Dactylopius destructor, Comstock. 




Figure 68. 

[A small, yellowish bug, similar in appearance to Dactylopius cuionidum, 
trees, but mostly greenhouse plants.] 



Infests citriJ* 



Adult FemaZe.— Length, 3.5 mm. to 4 mm.; width, 2 mm.; color 



duB 



brownish yellow, somewhat darker than with D. longifilis; legs and antenn 
concolorous with body. The lateral appendages (seventeen on each sia / 
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are short and inconspicuous, and are subequal in length. Upon the sur- 
foce of the body the powdery secretion is very slight. In spite of the small 
gj^e of the filaments, the spinnerets and the supporting hairs are as 
numerous and as prominent, or nearly so, as in D. longifilis^ those upon 
the anal lobes being especially long. Antennae eight-jointed; joint eight 
ifi the longest, and is twice as long as the next in length, joint three; 
after three, joints two and seven subequal, then five and six, joint four 
being the shortest. The tarsi are little more than half the length of the 
tibiae, and the digitules are as in the preceding species; claws strong. 

Eggs. — Length, 0.25 mm.; shape, rather long, ellipsoidal; color, light 
straw yellow. 

Young Xar^a.— Rather brighter color than the egg. Antennae, six-jointed 
with the female, with the same relative proportions as in the preceding 
species; tarsi considerably longer than the tibiae. The lower lip is large, 
conical, and reaches almost to the posterior coxae. 

Male, — Length, 0.87 mm.; expanse of wings, 2.5 mm.; color, light olive 
brown — lighter than in following species; legs concolorous with body; 
antennae, reddish; eyes, dark red; bands darker brown than the general 
color; anterior edge of mesoscutum and posterior edge of scutellum darker 
brown. Body, as will be seen from measurements, rather small and del- 
icate compared with the size of the wings; head small, with almost no 
hair; antennae ten-jointed; joints three and ten longest and equal; joints 
two, Bix, seven, eight, and nine, nearly equal, and considerably shorter than 
three and ten; joints three and four subequal and a trifle shorter than the 
following joints. The lateral ocelli are each just laterad of the center of 
the eye, and not at its posterior border, as in the following species. (This, 
however, is a character which will not hold with specimens long mounted.) 
Prothorax short; legs sparsely covered with hairs; tarsal digitules extremely 
delicate, and the button is very difficult to distinguish. We have been 
unable to discover a trace of the pair belonging to the claw. The anal 
filaments and the supporting hairs are similar to those of the following 
species. 

This species is readily distinguished from D. longifilis^ by the shortness 
of the lateral and anal filaments in the female.* Indeed, for convenience 
Bake, we have been in the habit of distinguishing them as the mealy bug 
TOh short threads and the one with long. The life history of this species 
<uner8 quite decidedly from that of Z>. longifilis, in that true eggs, which 
j^?Py <iuite a long time in hatching, are deposited. The female begins 
^ying her eggs in a cottony mass at the extremity of her abdomen, some 
wme before attaining full growth, and the egg-mass increases with her own 
grease, gradually forcing the posterior end of the body upwards until she 
J^quently seems to be almost standing on her head. The young larvae 
SI? ^K ^ hatching spread in all directions and settle preferably along the 
wh i?^ the under side of the leaves, or in the forks of the young twigs, 
the^^ -^ ^^^^"^ ^^^^® colonies, closely packed together. As mentioned in 
jQ ^^^ription, they are only slightly covered with the white powder, and 

ffiT^^ to be entirely bare, with the exception of the lateral threads. 
KavJ* 1^** — ^^^^ species is very abundant upon almost every variety of 
plants. 



Remedy. 



Th 
^ remedy recommended for Dactylopius adonidum applies to this 

**^^' (See remedy.) 



^^^t. 
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LONG-THREAD MEALY BUG. 

Dactylopius longifilis, Comstock. 




Figure 69. 

[A small yellowish bug resembling Dactylopius adonidum and Dactylopius desti^uctor;^- 
fers mostly by the long Sireads, as shown in the cut. It infests greenhouse plants, but 
has also been found on citrus trees.] 

Adult Female.— Length, 4 mm, to 5 mm.; width, 2 mm,; color, very dull 
yellow; legs and antennae a trifle darker; body rather sparsely covered 
with a whitish powder. The lateral appendages, numbering seventeen 
on each side, are long, the two posterior ones on each side very long, equal- 
ing if not surpassing in length the whole body. Antennae eight-jointed; 
joint eight longest, then three, and then two, the difference being slight; 
joint six is next in size, and four, six, and seven are nearly if not quite 
equal. The tarsi are only one third as long as the tibiae. The four tarsal 
digitules are present, and are knobbed; those of the claw are short and 
thick (although by no means as much so as in Lecanium), and the others 
very slender, and with a very delicate knob. Antennae, tarsi, and distal 
ends of tibiae, quite hairy. Along the lateral edge of the body are many 
tubercular spinnerets^ in which large tubes can be seen running to the tips. 
Below these spinnerets, on each lobe, is a pair of sharp conical spines, and 
several longer or shorter hairs. The conical spines upon the last two seg- 
ments are much larger than those upon any other. The anal lobes hear 
each a long hair. The anal ring is prominent, and bears the customaij 
six tubular hairs. , .t^ 

Larva,— In color, similar to the adult. Antennae six-jointed, the biXIb 
joint longest— as long as the three preceding joints together; the othew 
short and subequal. In the male larva the antennae are seven-jointed; tn 
tarsi somewhat longer than the tibiae. . 1 1 

Male,— Wing expanse, 2.6 mm.; length of body, 1.3 mm.; color, ii^ 
olive brown; antennae and legs darker brown; band slightly darker tfl^ 
the general color; anterior border of mesoscutum and posterior ^^?^ j 
postscutellum dark brown; eyes, dark red; wings slightly dusky, witji 
faint bluish tinge. Body long and stout; head large, and strongly P^^^ 
behind the eyes. Antennae ten-jointed; joint three longest, joint six ne. 
joint ten a trifle longer than nine, and about the same length as seven ^ 
eight. Prothorax very long; legs very hairy; only two tarsal digitules^ 
to be seen, those of the claw being rudimentary; they are short, very <* 
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te and with an extremely delicate button. Anal lobes each with long 
laments, which, when the wax is removed, shows two long supporting 
hairs and one short one. The visible ocelli are seen just behind the lateral 

gle of the eye, on each side. 

The female is very active when disturbed, and is not found with the cot- 
tony egg mass to be seen with many species of Dactylopius. The young 
is born enveloped in a thin pellicle or pseudovum, which splits a few 
moments after birth, and allows it to escape. The female surrounds her- 
self with the cottony material, and the young cluster around and under 
the mother for some time. The growth is evidently quite rapid, and indi- 
viduals of all stages are to be found at almost any time. The male larva, 
sometime before pupation, forms for itself a little cottony sac or cocoon, in 
which it undergoes its transformation. 

Remedy, 
See remedy for Dactylopius adonidum. 

Genus Icebya. 

Antennae eleven jointed; body covered by a cottony matter of several 
shades of color, and with a secretion of still longer filaments. Skin, with 
rounded spinnerets, and with long scattered hairs. Antennae of nearly the 
same size throughout their whole length, and with a long pubescence. 
The digitules of the claw elongated and buttoned; of the tarsus as simple 
hairs. Genital apparatus terminating in a tube internally with a reticu- 
lated ring like a sphincter, and without hairs at its extremity. Antennae 
of the larvae six jointed, with a very long pubescence, and with four hairs upon 
the last joint much longer than the others. Lateral lobes of the extremity 
of the abdomen, with a series of three very long, frequently interlaced 
bristles. 

COTTONY CUamON SCALE. 

Icerya purchasi, Maskell, 

Adidt Female. — Length 4 mm, to 8 mm.; color dark orange-red; legs and 

* K K'^ l^lack, dorsal surface more or less covered with a white or yellow- 

f ^'^ i!^ powder. The large egg sac is tinged with yellow and is longi- 

ifl fil^i^ ribbed; it is a little longer than the whole body of the insect, and 

8 mled with a loose white cottony mass containing the eggs. Over the 

noie surface of the body the skin is filled with circular spinnerets, each 

ontaimng several openings; body clothed with short black hairs, dense at 

ihl °ki^^ ^^^^® ^^^y^ forming tufts, and absent from the ventral side of 

ck«f f^* Tarsi two thirds the length of the tibiae; digitules of the 

^ very delicate and slender, and buttoned at tip. 

^^^j'h^^ in color, true oval in shape, 0.7 mm. long. 

fiix-ilT t j^?^^^^ iar-ua.— Reddish, inclining to brown in color. Antennae 

^^eiide"^ ^^^^^ ^^® ®^^^^ ^^^ thick, joints two, three, four, and Rve longer, 

/f«. red, subcvlindrical, and subequal, joint six larger and club-shaped. 

and six.) All the 
l,of whic 
tarsus with several long hairs 
auch larger than in the adult 
tarsal digitules represented by sim- 



(Therp'*'*' ^^^^yli^drical, and subequal, joint six larger and club-shaped 
jointse^^ ^^^^*^°^?^ ^^ additional joint between five and six.) All th€ 
^^ry Ion ^^^T^^^ ^^^ ^ ^^^ hairs; joint six with several, of which four are 
*&tnWl4? xT*®^? ^^^? ^^^ slender; tibia and 



bent lit h^^ ^^rsal claw proportionately much larger than in the adult, 
P^® hairs tk ' ^^^ buttoned at tips; tarsal digitules represented by sim-r 
^6 from • ^^^ ^^^^ bristles are very long and conspicuous, each aris-j r> 
^ quite prominent tubercle. Six longitudinal rows of spinneretsM\^ 




spinnerets M 
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Figure 70. 

[A cottony scale insect, infesting citrus trees, also forest trees, shrubs, and deciduous 
trees and plants, excepting the olive. Figure 70 gives a good representation of an infested 
branch. Figure 14, Plate IV, shows the insect in its natural size and color.] 

are seen upon the dorsum, two rows sublateral and the other four more 
nearly in the middle. These rows soon become confused, and are no lon- 
ger distinguishable after the larvae have become somewhat grown. Alter- 
nating with the spinnerets are rows of hairs. 

As the larva grows its appearance gradually changes. The outline, still 
oval, becomes more irregular, and its color is of a darker red, nearly browD. 
The six anal hairs become shorter, until they are indistinguishable from 
the other hairs of the body, which become more abundant, especially on 
the abdomen, where the lateral tufts of the adult begin to appear early. 

The young larva soon begins to excrete tufts of a yellow waxy matter 
along the dorsal surface of the body and the lateral margins. The excre- 
tion on the dorsum consists of four pairs of large tufts, while along the 
margin is a simple row of poorly defined smaller tufts. Between the dorsal 
and lateral excreted masses -the body is naked, thus leaving on each side 
a bright red line which contrasts strongly with the yellow excretion. Ven- 
tral surface of the body naked. From a row of large spinnerets around the 
lateral edge of the body project long, delicate semi-transparent filaments; 
and from between the posterior pair of dorsal tufts there projects along, 
white, waxy filament (often 10 mm. or more in length), on the ^'^^^ 
which is usually a drop of clear fluid. This filament is very brittle, so tna* 
a slight jar will cause nearly every one on a tree to break. ., 

The insects seem first to settle upon the leaves, preferably along the t0^ 
rib, and afterwards to migrate to the twigs and branches, or even the truo*- 

Remedy. 

Since the introduction of the Australian ladybug {Vedalia cardi'OffM 
this scale insect is no longer a pest in California. The following reme<». 
is, however, very effectual on citrus trees, evergreens, etc.: 

Ingredients for One Banel of Fifty Gallons. 

Potash , 1|P^S!S 

Caustic soda, 98 per cent. — 2 ooo'''' 

Lime, unslacked in^^i** 

Fish oil, polar, or seal - - - ^^ °^ 
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First dissolve the soda and potash by placing them together in twelve 
aliens of water. Second, slack the lime in the barrel to be used, in two 
Lllons of water, then add the fish oil to the lime and stir well, until the 
^e and the oil have turned to a thick batter; then add the soda and 
potash, water boiling hot, and stir well with a dasher for five minutes or 
more then leave standing four or six hours; at the end of four or six hours 
fill up with cold water; do not pour in all the water at once, but about two 
buckets at a time. Stir well as the first two buckets go in, to prevent 
lumps. Use the following day. Apply cold, one pound to the gallon of 
water* In dissolving it do not boil; but weigh the amount to be used, 
place in a barrel, and on top of it pour hot water, about one bucket to every 
hundred pounds. After pouring in the hot water, stir lively with a dasher 
until it is entirely dissolved, then reduce, with cold water, sufliciently thin 
enough to pass through the strainer; then place in the tank and fill up with 
water, stir well, and it is ready for use. 

Resin Solution, — The following solution is also effective and cheap: 
One pound of caustic soda is dissolved in one and one half gallons of 
water; then two pounds of resin and one pound of tallow are dissolved in 
one quart of the lye. After the resin is all well dissolved by moderate 
heat, the lye is added slowly while cooking under continued stirring; the 
mixture, if good, will become dark brown and thick. Should it become 
whitish and flocky (this is caused by too much and too strong lye), water 
should be added, and it will come right again. This will make twenty-two 
pints of soap, for water should be added to make that amount after the lye 
is in, and sufficient water is afterwards added to make in all forty-four 
gallons of wash. 



COCHENILLE INSECT. 



Coccus cacti. 




Figure 71. 



lon^ i* ^'^"^'f ---I^ark reddish brown in color. From 6 mm. to 7 mm. 
qu^ rt ^^' ^^^^J ^^^ ^^^^ 2 ^^' ^ ^ ™^- high. Covered with a large 
^^Jj^^y ^^ ^hite cottony powder; when this substance is removed it is 
sal J^. strongly segmented, prismatic in form, in consequence of a dor- 
'^Mch^^^' especially visible in dried specimens, and truncate behind, 
Beven * ^^^^^^* ^^® ^^^^ ^^ ^ lance-head. The antennae are short, conical, 
long a^^+v 1 *^® ^^"^ hassil joints short, thicker than long; joint five as 
seven a i ^' J^^^* ^ix a little longer, with a whorl of short hairs; joint 
iarc^^T^ ^s the two preceding together, with ten or eleven short hairs. 
Blender* ■ • ^^^ newly hatched female larva the antennae is six-jointed, 
*"Jd thi i^^^^ ^^? ^^^^ short, three longer, but it soon becomes deformed 
antemjrT ' ?^e^ ^^ the larva state. There are other larvae in which the 
thiid- th ^ • ^®em to show five joints, the second having blended with ther 
> ere is also another type of larvae which, show onlv five joints. These I /> 
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differences indicate different states, either of the newly hatched larva qj 
of the female or male larvae. For these last we take those in which the 
legs are very slender and the antennas of which, seen upon the cast sldn 
show a very short basal joint, a second five times as long, the third and 
fourth short, and the fifth longest of all and a little slenderer. 

The legs also vary according to the age and sex. In the old individuals 
they become short, thick, and often with very indistinct joints; when not 
deformed they are generally thick, with the tarsi longer than the tibiae in 
the larva, and almost as long in the old female. In the male larvae the 
legs are slenderer, with the tarsal claws very long and accompanied by the 
four-buttoned digitules. The skin is smooth, with groups of spinnerets here 
and there, and a few scattered hairs. The newly hatched l-arva is oval, 
larger before than behind; the antennae and legs are long; upon the lateral 
edge of each segment are two spines, a line of hairs each side of the median 
line, and a group of spinnerets near the lateral spines; between the double 
median line and the lateral spines is another simple line of short hairs. 

Male. — The male is of a reddish yellow, darker upon the head and thorax, 
with brown legs and antennae, and light gray wings. The head is thick, 
rounded, acuminate between the antennae, with four smooth eyes and two 
ocelli. The antennae are ten-jointed, with the fourth, fifth, and tenth long, 
est, all joints furnished with a short pubescence, the hairs of which appear 
truncate; at the tip of the fifth and last joints is a much longer pubescence 
formed of buttoned hairs; joints one and two almost smooth, showing but 
one or two hairs (this is a character seen in no other genus). The legs are 
very long, with a sparse pubescence formed of little hairs, scattered oyer 
the disk and upon the sides; the tarsus is a third shorter than the tibis, 
and furnished with two very long digitules; the claw is very slender and 
very long, with its two digitules extending a little beyond it. ^ The Mo- 
men paler in color, is furnished on each side with a transverse line of small 
hairs; the lateral lobes of the extremity each with a protuberance covered 
with many spinnerets, and at each end furnished with three hairs, which 
support the waxy matter of the two caducous filaments, which are twice 
as long as the body of the insect. Between the two filaments is the copu- 
lating armature, composed. of a very large tubercle, accompanied bys 
stylet shaped like a ventrally curved claw. 

Upon the middle of the abdomen is sometimes seen a small brown spot, 
which forms a longitudinal band. Upon the prothorax anteriorly is a 
darker transverse band, as well as upon the meso and metathorax, and 
sometimes three longitudinal bands from the neck to the metathorax. 
Ventrally, the frame work of the sternum is browner. Although several 
individuals have been examined, we have never seen any balancer (Sig- 
noret). The wings extend for a third of their length beyond the abdoBttfiOs 
and are widely rounded at the extremity; the nervures are brownish y^ 
low, with a reddish tint towards the body. This insect is added to tffj 
list, as it belongs to the family Coccidx (scale bugs) ; it is only to be icio^^ 
on the cactus, and but rarely on this coast. 



ALEYB0DE3 SCALE. 



Family Aleyrodidx. 



The insects of the genus Aleyrodes were for a long time classed '"^^'^agj 
Coccidae. In their immature state they are scale-like in form, and oii^ 
resemble certain species of Lecanium. But the mature insects ^^^^n^. 
much from Coccids that the genus has been separated as a distinct fai»"j 
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Figure 72. 



They are very small insects; the species with which I am acquainted have 
aD expanse of wings of about .11 of an inch. Both sexes are winged; 
and, as with other Hemiptera except the Coccids, there are two pairs of 
wings. In the adult state, all the species are of nearly the same color; 
the wings are white, sometimes spotted; the body is usually yellowish, 
ronietimes pinkish, and more or less spotted with black. The most striking 
character presented by the adults, in addition to the fact that both sexes 
are winged, and each has two pairs of wings, is the presence of a whitish 
powder with which the wings and body are covered. It is this character 
which gives the name to the genus. With the adults the eyes are reniform, 
and generally divided into two portions, separated by a membrane; in 
80me species they are more or less rounded or triangular. Above each eye 
there is a minute ocellus. The rostrum is stout, and composed of three 
eegments. The antennae are seven-jointed. The wings in repose are ear- 
ned nearly horizontally. The first pair are the larger, and are transversed 
by two veins; the first vein, which passes through the middle of the wing. 
18 Jjciuch the larger; the hind wings have only a single vein. 

Owing to their small size and similarity in color, it is difiicult to distin- 
guish the difierent species of Aleyrodes in the adult state. But the imma- 
ture scale-like forms present considerable differences. The most common 

v^ *^t* ^ ^^^^ ^^^ ^® ^®^^ ^^*' nearly circular in outline, and furnished 
Wii a beautiful white fringe; this fringe is comjipsed of parallel fibers, 
wnich radiate from the margin of the body; and its white color contrasts 
strongly with the dark color of the insect. The segmentation of the body 
IB oiten represented by prominent wrinkles, which give the insect a minia- 
Jj^^J'^^^^^lance to the fossils known to geologists as Trilobites. Some- 
the p^ innge of excretion is wanting; and in a common species on maple, 

e excretion from the margin of the body, instead of extending laterally 
refits ^^^^^? a fringe, is directed towards the leaf upon which the insect 
exnn;^? ,^^ ^^^ body is lifted away from the leaf, and perched upon an 
^^quisite palisade of white wax. ' F P 

Remedy, 

destrovff^^^^ ^® ^^*^^ ^^^ ^^^ ^^ soft-wooded plants. It is very easily 
line and ^^^ strong tobacco water. Where it infests hardy plants alka- 
{LtcnJ: ^^^ solutions should be used, as recommended for the black scale 

^^ eflfecfa^^^^ ^^ tobacco is simple, inexpensive, and, if properly applied, 
8tit*dir CVi'^?^®^^^ ^^^ ®^'^^y cl^ss of insect pests. Forty pounds of good 

«nill_^ ^^I tobacco, th nr nn or Vilv hnilArl \t\ Txrct^xiv toiII m«Vo QVirki-.+ -airrVi+Tr 



^^^z IfTfa u -^ ^^^ every ciass oi insecx pesis, i^orty pounas oi good 
gailonfl if^ w)bacco, thoroughly boiled in water, will nmke about eighty 

^^^-^s of solution. Digitized by vIj ^ "j 
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XXVI. 

MISCELLANEOUS. 
THE APHIDID^. 

The family of Aphididse belongs to the order Hemiptera, which embracea 
those insects which may be properly designated in popular parlance as 
*'bugs " and allied to it are the PysUidse, or the jumpmg plant-lice, and 
the Coccid^, or bark-lice, both of which belong to the suborder Homop. 
tera In this sub-order it is arranged in the division of Dimera, which 
contains, as the name implies, those plant aphis which have two joints in 
their feet, included with the jumping planMice, but from the different fea- 
tures which they present it would seem that they should properly be 

excluded. ^ ^ ,1.7.7 

Features of the Apriiaiase. 

The Aphididse, or plant-lice proper, may be briefly described as small, 
oval or ovoid insects, ranging in size from about the one twentieth to one 
fourth of an inch in length, of green, or brown, or black colors, with a Boft 
tender, yielding body, joined often obscurely to the thorax, with a distinct 
head, bearing well marked and prominent eyes, and antennae having trom 
three to seven joints, and varying in length from little exceeding that of 
the head to twice the length of the body. A beak or proboscis arises from 
the back part of the head beneath, which, when not buned in the plant 
for sucking the sap, is usually pressed up against the breast J^ rom one 
of the hinder segments of the abdomen, two short cylindrical or subcylm- 
drical tubes are to be seen in many of the species, on the upper side ot tJie 
back, which are commonly known as honey-tubes, from the purpose whicn 
they serve of discharging, often quite abundantly, a sweet liquid substanw 
called "honey-dew," The legs are long, and show the usual pnnci^a^ 
divisions. The wings, when present, are four in number, transparent, mm 
but few veins, and the front pair much the larger; they are often carnea 
perpendicularly over the back, folded together. A more minute descnpj 
tion would seem unnecessary in this connection, when we cite as gow 
representatives of the family the apple tree aphis or bark-louse, shown m 

Figures 73 and 74. . ^.,.7 

Propagation of the Aphididse. 

The wide-spread distribution of the Aphides over the vegetable w^^ 
associated as they are with almost every plant that grows as if they wt^ 
a natural product of it, and the excessive injuries which they Have 
times occasioned, will fully justify the claim that \ye ^fve advanced 01 
special interest attached to them; yet nothing relating to these httle c^^ 
tures can equal the interest that pertains to their pecuhar mode ot prop 
gation. No other insects are brought into the world in this same noanu 
nor does this same method occur elsewhere in the entire range ot tne 
mal kingdom. With them the old time honored adage of ah om ov^ 

would seem to be falsified. , J.^ ^ £. r ^^iiVatio^ 

Aphides, as a rule, hatch from eggs in the spring, that after fertilize 
had been laid the preceding autumn. They, the first brood, are all tem^^ 
not an individual of the male sex occurring among them. They ^f^^l^ 
their skins with their growth, perhaps four times, mature, and gi^J ,^ 
to living young, all females. These maturing in some species in Hve ^ • 
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in their turn produce living female young. And thus, without the presence 
of the male sex, this peculiar propagation is continued throughout the 
sumnier and through several successive generations. In one instance, as 
observed by Bonnett, through five generations in thirty-seven days. In 
another instance recorded, eleven consecutive generations have been ob- 
served in seven months. In the autumn males appear, and a different form 
of female. The sexes copulate, and fertilized eggs are deposited for winter 
hibernation, as before stated. 

Nor is this mode of generation — agamic, as it is designated, being without 
a union of the sexes — ^necessarily limited to a portion of a single year. 
Kyber, in 1815, has had the rose aphis producing young for four years. 
From his carefully conducted experiments and from corresponding ones 
made by other naturalists, a law has been educed, which we dare not deny, 
**that under certain circumstances, a female aphis may, without coupling, 
continue propagating to infinity ^ provided that the necessary conditions for 
the development of the young — food and heat — are not wanting." 

Various explanations have been offered in the attempt to account for the 
singular phenomena above narrated. It has been held to be the result of 
hennaphrodism, but this is not sustained by anatomical investigation. 
Some have seen in it a parthenogeneses quite beyond that which is occa- 
sionally observed in some of the higher insects, not infrequently in the 
Lepidoptera among the moths, when, as in numerous cases recorded, a 
female moth, reared in confinement, without the possibility of association 
with a male, has deposited fertilized eggs, which have produced their larvae, 
and subsequently given the perfect insect, and in the queen honey-bee, the 
unfertilized eggs of which produce the drones. Others regard it as illus- 
trating the "alternation of generations" of Steenstrup, in that several gen- 
erations produced as living young are succeeded by another generation 
proceeding from eggs. 

The natural history of the Aphididse as a family cannot be given. They 
differ BO greatly in the subfamilies in which they have been grouped, and 
even in the smaller groups, as to present very little in common. Accurate 
^^satisfactory life histories must necessarily be confined to species. 
J^mher, as a family, they have been imperfectly studied. From its ex- 
uding economic importance, the grape phylloxera has received careful 
fl^ +K k ^*^ study, extending over a series of years, and bringing to its 
aia the best appliances of modern science, the highest scientific ability of 
rPfl'^r**^^*^^ ^^^ ^®^^ valuable investigation in this country. As the 
^suit, Its entire life history, complicated and difficult as it is under the 
hnr^^ fl^^ assumed by it, and some of them hidden almost beyond the 

Th ^^^^ction, has finally been worked out.— (Lintner.) 
Wof +K D ^P^^^ (Sc/fct^owewra lanigera, Hausm.) is another noted mem- 
distin ff ^^'^V^imnse, and of more than ordinary interest, from the two 
the ntvT ™^ ^^^®^ ^h^(^h. it occurs, the one on the trunk and branches, 
oineron the roots. The latter was described by Dr. Fitch as Pemphigus 
lone \ ^^ heMei that it was an entirely distinct species from the 

^ifferenf^^" European form. Aphis lanigera, Hausm., and belonged to a 
establish ^A^^^' "^^^ absolute identity of the two species has only been 
^^e nal^- 1 ^ much discussion and no little controversy, and even yet 
Paniculars relating to its history are unsolved and in dispute. 
15^« 
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APPLE OR WOOLLY APHIS. 

Schizoneura lanigera, Hausm. 




(/) Antennae of female, (5) 



Figure 73. 

Ua) The gall. (6) Larva, (c) Female. (<J) Leg. (e) Beak 
Larva.] 

The ,oolly .phi. is especially inj<mo»s to "PPl* *"«'•' wfai^* 
heli.,h/ih<|at^^., deeply P*d »^ »«-teTK£'' f^ 

r.;;iUTrf«xSx'^;pKee'rd r«n i., h J. io?«« 

TSr/raiove, (Report Departj-ent »' Agj-'Sl^kX'S 
•-rtL'e^«X'?^«H5SSSbr<^ 

rpddish-brown color, with blackish head ana leei, wneu u .u ^ 

feeS on ttie tree/it has a tuft of Avhite down on the hind part oi 
hodv which is very easily detached when roughly handled. Jhese w 
ptSSso plie w Jrts or excrescences with their P^^^^^^^^^ 

and hatch out into young hce the foll«w.i°g sPf^f^.^il'-J'Ke number ?f 

L the middle of October, among the ^^^Sgl;^^^^,'^"^"!"^^^ 

males and females appear, having well formed ^^^ rather lar^^^^^ ^ 

spring! Whin the downy covering of these insects is removed by wi 
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Piffure 74. 

rain, another supply is readily produced, and they are said to be able to 
withstand a very considerable degree of cold without perishing. These 
insects have no honey tubes, but frequently eject drops of a sticky sub- 
stance from the extremity of their bodies. 

ReTnedy. 

The methods employed in the destruction of this aphis are varied and 
as yet few have accomplished the desired results. There are various com- 
pounds recommended; however, none have been entirely satisfactory Dur- 
ing the past few years several new methods of treatment have been put in 
pracuce, which are now the best in use. They are as follows: When the 
apms appears on the branches their presence is noticed by their white 
iKl ''^^^^l??^ }^^ parts infested are touched with a small brush dipped 
u Kerosene; this is repeated from time to time, and in this way trees are 
for tl,?."'^^''^*''^^^^ ^^^^* ^^^ ^^^^^^^ however, infests the roots also, and 
treat^!?^^^^ ^} ^^ ^^^^ impossible to reach them with a remedy. In 
areStP 'ff \^^^^ woolly aphis at the roots, ashes and gas lime 

around p«^w*rnA^^^* ^""^ ^"^^ """^^ ^^^^ ^ *^^ shovelfuls are placed 
tlie bark ^"®* ^^* ^® placed so as to come in contact with 

LEAF CATERPILLAR. 

Nematus. (Unnamed. ) 

^'^Peciallv^H^^-"^^' ^^ ®^^^' ^^® ^^^®^ considerable trouble to pear growers 
*Ppearanpp ok^^. *?^® ^^^^ ^®^ ^^^^^' ^^^ >'^^^g caterpillars make their 
^^ UBon +k ^ ®^°^® ^™® ^® ^^^ lesLves do, and at once begin to 

*^Jgrow^ ^' commencing to feed near the stem, and continue until 
^•'k brown ^^ ^^^^ caterpillar) then descend to the earth and forms a 
•^n cocoon, in which it hibernates until the following spring 
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Figure 75. 

Remedy, 
As a remedy it is often suggested that ;-J^S^f,:X'-1ar,S^ 

keep Se^ison in suspension, applied in the spring of the year. 

CHERRY OR PEAR SLUG, 

Selandria cerasi, Peck. 




Figure 76. 



trees in Junerand 3 uly, and again m August and beptember.] ^ 

The larla or slugs, as they a^e W^P^^y.^f ^?' ^h^Imlom^^^^ 
soon become covered with an olive slime which gives t*i^,'^„^T,!^rly l** 



three pairs jointed, the remainder fleshy prominences, commonly known 
gprolegs. The head is of a dark chestnut color^ small and unusually 
concealed under the forepart of the body. They live mostly on the upper 
side of the leaves of the trees, eating away all the parenchyma, leaving 
only the veins and epidermis of the under side. The slugs shed their skins 
five times, and after the last molt they lose their slimy covering and olive 
color, and are then yellow and free from mucus. Prom the first of July to 
the middle of August, having gained their growth, they leave the trees and 
burrow to the depth of one to four inches, forming an oval cavity in the 
earth where the change to pupa occurs. From these cells they escape in 
the form of saw-flies from the middle of July to the last of August. 

The winged insect is about one fifth of an inch in length, and is of a 
glossy black color, excepting the first two pairs of legs, which are a dirty 
yellow or clay color, with blackish thighs, and the hind legs, which are 
dull blackish with clay-colored knees. The wings are transparent, iri- 
descent, with brownish veins and with a smoky cloud or band across the 
middle of the third pair. These saw-flies may be found on the leaves of 
the trees in the early morning, or in the cool of the evening, at which time 
they are sluggish and not easily disturbed. Their eggs are laid singly 
within little semicircular incisions through the skin of the leaf. From 
these a second brood of the slugs soon hatch, which get their growth and 
go into the ground again in September and October, remaining there until 
the following spring, when most of them are changed into flies and leave 
their winter quarters. Some of them, however, commonly remain un- 
changed in the ground until the following year, so as to continue the spe- 
cies if any complete destruction should overtake the remainder of the brood. 
These spring flies lay their eggs as already described, usually in June, the 
minute worms appearing in about a fortnight afterwards* 

Remedy, 

Various substances have been recommended for the destruction of these 
slugs, and of all the remedies used none have been so effectual as the 
application of Paris green, the same as used for the leaf caterpillar (Nema- 
<U8), viz: one pound of Paris green to two hundred gallons of water. To 
this mixture ten pounds of soap is added, but the soap must not contain 
too much caustic. The solution must be stirred continually while being 
sprayed. It only requires to be strained when a fine spray nozzle is used. 
If a rubber disk be used in place of the brass plate, no straining is neces- 
Jary, as all grains will blow through. Great care should be exercised in 
tK kV^^ ^^ ^^ applied; if used when the trees are in bloom the pollen in 
wie blossom will be washed away and the blossom will wither and fall ofi". 
^gain, if applied when the fruit is very young and tender, it may burn and 
pot it. It should never be applied until the fruit is fairly set. A few 
^unds of good home-made soap (ten pounds as stated above) added to the 
and -ri^ aid to keep the poison on the trees for a longer period of time. 
acti i^P^^^d t;he Paris green better and prevent its evaporation by the 

STRIPED SQUASH BEETLE. 



Diabrotica tri-mttata^ Mann. 



.This 



viug VT^^^ ^^ quite troublesome, not only on the squash and cucumber 
or catp *it^^^ ^^ foliage of trees, vines, and garden plants. In the larva 
]^ 1^3i^ 7*^ ^^^^ it bores into the lower part of the stem of tender vj^( ^ 
"^tle feeds on the leaves of plants, and also oi^£|i£2?>f ^^^^es. \^ 
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Figure 77. 

The beetle generally makes its appearance very early in the spring, in 
fact U is wonderful that it seems to'^lcnow just when the young leaves of 
Snes aJe Sly above ground. When they infest very young plants and 
Tfter th?y have partially or wholly devoured the leaf, they follow the stem, 
eating it quite a way below the surface. 

Remedy. 

The best method for the destruction of the beetles i^the application of a 
solution of Paris green-one pound to two hundred gallons of water. This 
apSSSi does^not kill by contact, but by remammg on the leaves the 

n^JSs^^XrdluTp'iur^lS^^^^^^^ 

the SSave been 'used on the foliage of trees vej-ysucc^^^^^^^^^ 
salohur and Paris green are put mto a sack, and the sack is toea to a long 
Se and shook over the trees. One application has driven away the 
files Ss remedy should only be applied when the fruit is young. 

TWELVE-SPOTTED DIABROTICA. 

Diabrotica soror, Le Conte. 




Figure 78. 

This beetle is often confounded with the ladybirds but ^^ J^^^^ ^^^^^^ 
Like the preceding one, this insect is very common throughout the S^ 
InDlaces the cherry trees suffer greatly from their attacks Tlieyl^^^ 
on nearly all kinds of vegetation, but prefer that which is soft and tender 
¥^eyare^mostiy destructive to s and melon P^^f^s cucumber a^^^ 

other soft-woode\i plants and vines. They are also destructive to corn a° 
beans by feeding on the tender leaves The beetle is yellow, with twelv 
black spots, as represented in Figure 78. 

Remedy, 
Spray foliage with one pound of Paris green to two hundred gallone^ 
water when the insects Spear. (See remedy for ^J^^J^^^^ 
good success has also been attained by the ^PP^lPf j^^^^^f^ 
tablespoon dissolved in five g?^llons of water-applied a^^^^ 
plants^ About one to two p^nts of the solution ff , f ^^^^^^^^^^ tiiae 
cucumber, or melon vines. The application should be repeated trom 
to time, as the vines grow larger. 
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[A moth laying its eggs at the blossom end of the fruit, Infesting the apple, pear, quince, 
etc.; (a) shows the burrowing of the larva, (6) the point where it effected its entrance, 
<e) the larva full grown, (h) the anterior part of the body, magnified, {d) the chrysalis, 
<i) the cocoon, (/) the moth with its wings closed, and {g) the same with its wings expanded.] 

The early brood of moths appears about the time of the opening of the 
apple blossoms, when the female deposits her eggs singly in the calyx of 
the fruit, just as it is forming. 

In about a week the egg hatches and the tiny worm at once begins to 
eat through the apple to the core. 

As the larva approaches maturity it eats a passage through the side of 
the fruit. The body of the larva is of a flesh color or pinkish tint, more 
highly colored on the back. The larva attains full size about three or 
four weeks from the time of hatching. The apples that fall to the ground, 
generally prematurely, sometimes contain the larva, but most of them do 
not drop until after the larva has made its escape. The larva as they 
jeave the fruit, while the fruit is still on the trees, let themselves down to 
the ground by a fine silken thread, which they spin. They also crawl 
<lown the branches to the trunk of the tree; in either case they find their 
^*y to the trunks of the trees, or where there is rough bark, under which, 
*iw in cracks or crevices, they spin their cocoons. 

Inside of the cocoon the change to the chrysalis takes place; this change 
n the early brood occurs in about three days; the insect remains in this 

ndition about two weeks, when the moth emerges from its chrysalis. 
ita^^ ^^ ^ ^igbt-flying moth; it conceals itself in the daytime and makes 

appearance at night; it is therefore seldom seen, 
afe /^^^^^ brood occurs usually during the latter part of July, and in 
^w days the female begins to deposit her eggs for the later brood of larva. 
8eco ^^u^ generally attacks the later apples and pears. The larvae of this 
^an^f ^^ generally mature in the early winter months, and if they 
iQ^jgJ^*^^^^ the fruit before it is gathered, secrete themselves under the 
their ^^ ^^® ^^^®' ^^ ^^^ ^Tuit be gathered before they have made 

escape, they are carried on the fruit into the storeroom or packing 
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house, and as they leave the fruit hide between the cleats of the boxes or 
Seen the boards of the buildings, from which paces they make thei, 
appearance as moths in the spring to be^n the work of the following Bea- 
son The larva of the codlin moth was formerly suppsed to only attack 
the'apple, the pear, and the quince, but besides injunng these, they have 
occasionally been found on the plum and on the peach. 

Remedy. 

Considerable has been done in the way of experimenting to destroy the 
codlin moth in the larva sta1«, with arsemc so utions. Various mixtuies 
have been tried, and general observations taken of the results Pans 
green has given the best results, and is recommended for use. In many 
instances the results of twice spraying with Pans green in earlj spnng, 
before the young apples had drooped upon their stems, resulted inaBav- 
ing of from 75 to 95 per cent of the apples exposed to injury by the cod- 
lin moth. 





Figure 80. 




Time o/Application.-What must be taken mto consideration is the bo^ 
the solution oiT Paris green is applied; this, however must be determm^ 
so that the poisoning will be the most effective; and whether m fact, ^ 
principal effect is upon the first brood or tne la er ones. ^We^sor FoJ ^ 
in discussing ^^^" ;^v^^».+oT^f r^n^r^+ in his bulletin on arsenical V^^.^.. 



Dt IS upon xne nrsi oroou ui wxc xct.^i v..xv.^. ^ ^^ . ^^;' ^^coDg* 
this important point in his bulletin on arsenical pwso^^ 
says: "A moment's reflection will show that if only the fi^Bt brood o^ J^ 
' ^ -' .^^+i.r .liTY.inifihpd in a certain ratio, the second brooa sn^ 



says: "A moment's renecuon win biiuw tu^^t x. ^^^.j .-- — - — ", , ^ 
larva was directly diminished in a certain ratio, the ^^^^^^^ W^^^ 
show a similarly diminished ratio, since these descend from tje 
whereas, if both first and second broods are directly Poif^^^J *hen ^^^ 
ratio of damage to the second brood should be g^^^\^^^^^^^ Apples 
first; or, in other words, the percentage of benefit to the picked m 
should be greater than to the fallen." ovcpnic lO^^' 

Great care should be taken that no spraying be done with arsenic 
tures until the blossoms have fallen, as otherwise it will kill many 
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[Figure 81: (a) Nest of larva on outside of trees, under the old bark ; (b) pupa; (c) larva 
exposed from nest; {d) old nest; (e) larva about to build nest; (/) the moth at rest; (j^) 
moth with wings spread; (h) head of larva.] 

that visit the poisoned flowers, and will endanger the honey they gather. 
Spraying too early is useless. 

The moth does not lay its eggs on the fruit until it is formed, therefore 
if applied before the eggs are laid the poison will disappear and lose its 
effect. The spraying should not be done until the blossoms have fallen 
from the trees, then no possible harm can come to bees or honey. The 
spraying cannot be delayed any longer than after the blossoms have fallen, 
for then the larva will have entered the fruit. 

In case of no rains one application of Paris green is enough, but in case 
it should rain after an application, or within a few days, it will pay to give 
the trees a second application about two weeks after the first. To secure 
the best results the greatest care should be exercised in the use of the 
arsenic solutions. 

Amount to Use. — The proportion used is one pound of Paris green to one 
"J^dred and sixty gallons of water. The Paris green is used without any 
additions, after having been dissolved with ammonia. If only one appli- 
^^iiT ^^ ^'^^^^^^^dj ^^^ this made early, a little soap added to the solution 
will keep the poison on the foliage a much longer time. 

Bmds, — When the larvse leave the fruit they crawl under rough bark, 
cracks, and crevices, under which they construct a papery-looking silken 
cocoon, which is disguised on the outside by having attached to the silky 
weads small fragments of the bark of the tree or other available debris. 
Ane time to trap the larva is at the time it lets itself down from the fruit on 
JO the trunk. The most effective method for this purpose is the application 
I Durlap bands around the trunk of trees, about six inches wide. The bands 
tapvrt^+^ j^st below the crotch of the tree, and are tied with a string or 
not 1 + 1^^^ *^^^ ^^ ^ ^^^S^® *^^^* "^^^ ^3ind& should be put on the trees 
m? ^ter than the first of June, As the larva descends from the fruit they 
be ex^'^ • these bands and under them transform. These bands must 
as th °^^^^^ every six or eight days until the latter part of August, and 
^lestro^^^^ examined all the larvse and chrysalids found under them 

*Wt^ ^^^ ^^^^ ^^^* ^^y^ to do this is to make a solution of caustic soda, 
exami^'^j Pound to the gallon of water, or stronger, and as the bands are 
In thi^^ ^ ^^ ^^® dipped into the solution, and when dry are tied again, 
imm v^^y all larvae and chrysalids are killed the moment the band is 
^^cl m the solution. If the trees have rough bark this should 
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J „^A +V.O VinHv of the tree treated with a coating of whife. 

SrlrS" F-nSnW Vhe fallen fruit should be p»„,«, 

'^SIS. !f rul^tS'».XarE^^re „o. *.o«d b. li*.. 

BED-HUMPED CATERPILLAR. 

Notodonta concinna. 





rigiire 81J. 



Different broods make their appearance at various times dunng August 
and Smber The eggs from which they proceed are laid m the course 
of thfiTof July, in clusters, on the under side of a eaf generally nea, 

not eating, and sometimes entirely cover the small *^K"^ t>,rtrees by 
branches The early broods come to their growth and le^vf t^jj^fj 
the middle of August, and the others between this time and the latter part 
of sSmber All the caterpillars of the same brood descend at one timj 
and Cpear in the night. %ey conceal themselves under leav^^^^^^^ 
beneath the surface of the soil, and make t^^ir cocoons They rmmn 
Ions time in their cocoons before changing to chrysaiids, ana are ^ 
SeSo moths towards the end of June or he beginning of Jdy^^ 
Dr. Harris. This caterpillar is mostly to be found m prune ana avi- 
orchards, and is quite troublesome. 

Remedy. 

The best remedies for the destruction of this caterjallar are hand gj" 
ing and Paris green. Upon jarring the branches all the If f^ caterp^^^ 
fall to the ground and are thrown into a strong caustic soda solution, wx" 

kills them instantly. „„i„t;r.r, a wire basket >» 

In the bucket containing the caustic ^^^a solution a we^^^^ 
arranged which fits closely down to the bottom of the bucket. o 

mSgk) another tree, this basket is raised up and its c^f nts (^^b. 
lars) thrown away. In this manner the li<l?,^,\j^?^« ^ vS <^^ 
renewed often. Spraying with Pans green ^H kill ^" S pS iree»5 
Tiillars on the treef The proportions used are one pound of f Pf S^rf 
fwoWred gSns of water": Great care must be exercised m the use 
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Paris green at this season of the year. It should only be used when the 
fruit is still green. 

EASTERN PLUM CURCULIO. 

Oanotrachelus nenuphar, Herbst. 




Figure 82. 

This insect is without doubt the greatest enemy the plum grower has to 
contend with; for, when allowed to pursue its course unchecked, it often 
destroys the entire crop.* This insect has not yet made its appearance in 
this State, and the greatest of care should be exercised in keeping it out. 
It had been rumored that the eastern plum curculio had made its appear- 
ance in the State, Officers were at once detailed to make a thorough inves- 
tigation, and the reports that the curculio had made its appearance in this 
State proved a hoax. A rose beetle (Aramigus fulleri) w sib mistaken for 
the curculio, and the report put afloat without any foundation of fact. How- 
ever, as it is liable to be introduced into the State, and in order that in the 
future parties may study the forms of the beetles which resemble the cur- 
culio, 60 that reports may not be put afloat unless with great certainty, the 
following interesting account of it is appended from the report of the United 
States Entomologist:! 

A TJ® '^®^"5 Conotraclielus is almost exclusively American. Of something over a hun- 
ared species which have been described, all are either from North America, Mexico, Central 
frm^Tp^V T }^^^*^ Indies, or South America, with the exception of C. helferi, said to come 
f. Son fir T? ■ J^^' ^' ^'^'rsuius and 0. hisvidus, which were described from the island of Lifu 
tn fh *^^^^"^)> ^"^ G' tag ax, supposed to come from Caffraria, There is some doubt as 
has h ^^^^®^* generic reference of the first three species, and the locality of the last 
currii?-^^ questioned. North America alone contains twenty-eight species. The plum 
wasfii^^f 5^^^^^ ^^' ^^^'^P^^') is confined, so far as we can learn, to the United States, and 
fiifferJnf ^^^^^^^^^ ^^ 1*^97 by Herbst, and was redescribed by Fabricius and Dejean under 
doobt wVi^f ™^^' ^^ ^^^ treated as an insect pest at least as early as 1746, and there is no 
frnita fr ?^®^®F *'^^* ^* ^® ^^ indigenous species, feed ing in this coun try upon wild stone 
not bfl '^ fi^^ inimemorial. it seems certain, moreover, that from the very first it has 
^^^ en confined to any one section of the country, but has existed wherever wild plums 
*here cnu-^®^^,*^^®^^^v certain, also, that the insect has increased enormously in parts 
^d fruit ^^ varieties have been introduced, and its comparative scarcity where only 
riaced wttv,^+if^ years ago has frequently given rise to the idea that it was actually intro- 
*fence of . j^.^^^tivated varieties; whereas it furnishes simply another case of the pref- 
^*dto 1?^^^ -^^^^^^^^^^^^ ^^^ introduced and cultivated plants congeneric with, or 
nioloffv U c ^/^Sinal food plant, with instances of which every student of economic ento- 
fQfnisfi 1+ lamiliar. We need only mention the case of the Colorado potato beetle to 
. At presl^??^ ^ striking example. 

^oontains Pium curculio is known from Canada to Florida, and west to the Rocky 

^ifornia n^%^ stone-fruit destroyer, li has not been found as yeU so far as we know, in 
^'iherR r^ A^^^'^ ^^ ^^ ^<^0'f'fi<^ Coast, and such collectors as Mr. James Behrens, Dr. J. 
-..^^J^^ our agents, Mr. D. W. Coquillett and Mr. Albert Koebele, have never collected 



Rell^J?S^ ^^'inders, insects injurious to fruit. 
i^rt Department Agriculture, 1888. 
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sons which are there so prevalent. ^^^^ ^^^^ 

mor6o.a),IromwMchitwasftrstr^^^ butternuts and walnub, 

It was at one time thought t5**iriJi?thi outer skin of the niUs. Fitch noticed He 

tn^eTi'd LfcZte tb'seqnintly e^sh^d'a distinct species iConotraokeU. ju,,^ 
du) for the nut-bred form. ^^^^^ ^^ ^^^^^^ ^^^^^^^ 

Tn'^^^aAtrh^a^f.lflS.n^^^^^^ 

s^istirte-drmf^^^^^^^^ 

«nTo^:t?J^o?^n^dTvll^^:d=^^^ 

through the skin of the fruit, and then r""« •^^^^.XunSf the caX ^ Iwge enough to 
Jie mouth of the cut; then, veermg round again she push^^^ fX'?'of fhe hole sof 

K^n^mfi^e-tSlt^rhirrVMlT'l^^^^ 

The first cutting of the cylindrical hole occupied five ^^mutes, the aeposmngu 
?h'i?^Soonds,jndthepLwng^^^^^^^^^^ 



obiect oTthe cutting of the crescent slit was nrst sugges^u uy a,. 

Vpliow SDrinffS Ohio, in the " Practical Entomologist," volume ^ ' P.^f f .^^?^}| ^ f^^ 

1867? A^er desc^^^^ operation, Mr. Hill says: -Can l^er object be to wilt W Jj^ 

ik^no 'tfajplumfand then, turning round, inserts ^n «S| ■" *« ^J^" as the pe^"* 
-^^sitVuTe^Srer^^^^^^^^ 
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Rilev's observations it seems quite certain that many of the eggs which are 
A n^ited after the first of July fail to hatch, or the young larvae die soon after hatching, 

^^ ff in all probability, to the riper and more juicy condition of the fruit at that season. 
A^^^nmber of eggs may be deposited in a single plum, whether by the same female or not 
^ q not been determined. From one to a dozen of the crescent marks are often seen upon 

qlnde plum, while a single apple may carry a greater number. 
* ffif l(i}'va.--T^^^ larva of the plum curcuUo is white and footless, and furnished with a 
hnrnv head. It works its way, immediately after hatching, in stone fruit to the pit, and 
Hiere grows to full size, eating the pulp around the stone. The larva attains its full 

rowth in from three to five weeks, when it is about 10 mm. (0.4 inch) in length, rather 

tout and of a glistening whitish color. The head is light brown, and there is a pale line 
ftlonff each side of the body. There is a row of small black bristles below the side lines, 
and on the second segment a less distinct row of bristles above; also a few pale hairs 
near the anal end of the body. The fruit thus infested falls prematurely, m a large 
maiority of cases, with plums, apricots, and peaches ; cherries, however, do not fall, but 
reniain upon the tree. One or two varieties, particularly the English Morello, are said, 
however, to mature and drop. In cherries seldom more than one larva is found in a 
single fruit, but several are often found in a single plum, peach, or apple. Rarel}' are as 
many larvae found in the fruit as there are punctures under the skin, and many eggs, 
therefore, fail to hatch. 

After the fruit has fallen to the ground the larvae may still remain within it for some 
time, but as soon as they are full grown they issue and enter the ground to pupate. 
LarvW issuing from cherries drop to the ground for the same purpose. They seldom 
burrow to a greater depth than four or five inches, and at the end of the burrow they 
construct a small oval cell within which to pupate. 

Pupa.--The pupa is white at first, becoming yellowish as it grows older. It remains in 
this condition from three to six weeks. 

The Adult— The beetle is familiar to most fruit growers, and is, besides, so well shown 
in Figure 82, at c and &,that a detailed description is unnecessary. While the females lay 
tiieir eggs chiefly during daytime, the insect is essentially nocturnal, flying freely during 
the warmer nights and only seeking shelter when the nights are cold. 

There has been much discussion upon the point as to how much the insect feeds in the 
adult state, as the question is important from a remedial standpoint. There is no longer 
any question about the matter, however, for Riley records the fact that the adult gnaws 
not only the fruit, but also the young twigs, and even the buds and leaves, for food, both 
in the spring and in the late summer. The holes in the young plums made by feeding 
are irregular, and need never be mistaken for the marks made by oviposition. Figure 82, 
shown at d, will indicate the size and shape of some of these food scars. The normal feeding 
jpot is, however, not so large as the largest ones there indicated, and is usually circular. 
This taking of food by the adults is mainly noticeable in the spring, as the fruit and 
vegetation is at that time smaller and younger, aind the beetles, after their winter fast, 
may be presumed to be hungrier. Some further observations upon the feeding habit in 
autumn have only recently been recorded by Prof. J. H. Comstock, who proved that this 
curcuUois responsible for at least some of the numerous circular pits seen In apples in 
late summer and early fall, and has recorded his observations in the "American Natu- 
k" fk ' &^ November, 1888, p^p. 1035 and 1036. under the caption *' Serious Injury to Apples 

« n® Plum Curculio." We quote from his article as follows : 
, , During the latter part of the past summer my attention was attracted to a serious 
Jnjury done to the fruit in an apple orchard through which I passed daily. A large pro- 
portion of the apples in a corner of the orchard had been eaten into by something which 
SlrUS *"J^1 pits from one eighth to one fourth inch in diameter, and of about the same 
ten f 1 ^^^ *^®® nearly every apple had been attacked, and in many caSes there were 
t,PJ^^}Y.^^ holes in a single apple. The injury was so serious as to render fruit on this 

4? K 1 ^^?^ard unmarketable. 
timi **°^^s in the apples were first discovered during the latter part of August. At that 
P«t h^S"/ ^^ them were partially grown over, while others were fresh, indicating that the 
a^lM ^^^ ^^ work for a considerable time, and was still active. As the injury to the 
aSnif 1?^"^^^®^^^™®^^^**^^* caused by a climbing cut-worm that sometimes infests 
to tip tS ^®^*®r" New York, I at first searched for caterpillars, and gave little thought 
finSnt curculios that 1 frequently found hiding in the pits in the apples. But, after 
^iuht h .^^'^^^^e^^^le number of the insects in these pits, it occurred to me that they 
iji Dreed^ cause of the mischief. Several perfect apples were then selected, and placed 
^ttled w*^ v?^^' *^ ®^^^ ^^ which were confined several curculios. The question was soon 
■"^ade sm n K ^'^ twenty-four hours the beetles had begun to eat into the apples. They 
^•ted ahn « ^^ ^* first, but these were soon enlarged so as to form pits of the size indi- 

Station at p^*^^^ ^^ *^^^ ^^^ ^^^ reprinted in Bulletin 3 of the Agricultural Experiment 
^®te from M^'i?^^ University, together with advance quotations from a then unpublished 
which Ifl. w ■^' Weed, Entomologist to the Ohio Agricultural Experiment Station, in 
^'cnlioaf Weed states that he was surprised to notice the avidity with which an adult 
states th»fl^ i^^^® green plum when confined with it in a breeding jar in June. He also 
^'Culio e f^ f ^ h®^^ informed by Professor Forbes that he has tound that the adult 
*nd recaU*- .F^^y of the substance of the leaves. All these late observations confirm 
^^ Similar experience by the senior author years ago in Missouri. 
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twigs of ?«?;;t[^fg'^'^,«i°LX^o'^^^^^ the beetle form above grou?i 

Mr Wa sHuXras c^"robJrative of his revised opinion and in his fst report as actog 

t^in^rmnsie^rifthTS^r^^^^^^^^^^ 

Sir ro>^wo«d];Jnc»^^^^^^^^^^^^ 

ij^^tlnTaiWrl^f'a^SSrWe^g^^^^^^^ 

"^ThVprSttsons for the misconception as to number of broods are found in to 
fact tirtan^ied species (Co«o<racft«2«» ^ataegi) hibernates in the g^und in the lam 
state and that many adults of JV«n«pftar issue from stung fruitjemarkably early in ttj 
seas'on, and remain llive until the fofiowins «Pri''g before ovipositing^ h^ th rt 

report, mentions individuals vfhich issued from the arst Peaches the iatwr P^^." rt, 
and which he had alive at the time of writing (pec«iitCT second) He also m mis re^^ 
called attention to the fact that the adult msects often m^e a peculiar creakmg noi 
rubbing the tip of the abdomen up and down against the wing-covers. 

BATURAL BKEMIE8. 

Bir<fe.-Dr. Trimble was probably the first to record the ^cttoat the Baltimore 
wiU feed upon this insect, and subsequent observation has confirmed i^^^ 
kinds vrill devour the curcuUo and serve to protect from injury trees growing in g 

the curcnlioin one or the other of its stages: The Pennsylvania soi^^^^^^^ 
naihiis pennsylvanicus) in its larva state is one of the ^^^^t effectual destro^^^^^ ^ 

cnlio la?va within the fruit, whether while this hangs ^n the t^^^^^^^^ lround4)eetl5 

the ground. One of the golden-eyed lace-wing flies ( ^'^^ 2/^.7«) ^nd ^wo groun e^ 

knoln as Amdiglossa subangulata and Barpalus pennsylvanicus have also been od. 

^""nfeplrasis'-Th^^^^^ known parasite of the plum curculio was the Braconid (»^ 

pI:s:urZlSX Fitch) described ofiginally in ^^^^J'<>^,,X'^^^I^^^^ 

by Mr. D. W. Beedle, of St. Catherine, Canada West. Jj}^^^^^}'.^^^^^^^^^ R^Iev reared 

parasitic upon the curculio, but there was no 

a large number from curculio larvse. Fitch « ^ 



""nfeplrasi^s^-^^^^ known parasite of the plum curculio was i 
, „ ...l":?:-:^^-. Tj^n-^\.\ ^^o^tHk^h nrionnflJly in 1861, from specimens b 

Qada West. Fitch consider^^ . — --- ^ 

no positive proof until 1871, when Ri'^y ^gted 
k larse number from curcuUo iarv«. Jn^ch's conclusion had meanwhile been contra 
bv'XrentomSogsts, and nrincipally by Mr, Wal^tie^'s'^XhurX'^^ 
Entomologist of Illinois, encteavored to show that t^^? ^ig^^phus was par^^^^^^ ^^ 
upon thefarv^of the little plum moth (Sma^a pmmyora). Rile^^^^^ 
tfis parasite were very complete. He half filled large Jfrs with P^l^^^Xv to Xy c^^ 
so that no living animal was left in it. Into these jars ^^^ P^^J;^^^^ ,^^^^^^^ ^ 

lio lary. as thfy issued ? jom pe_aches. and in d^^^ '^^^ ^'^'''^Jf'''^.^^^^^ P«iS 



from the ground along with the perfect curcuiios, tie ^^arneu w ui^.i..5|x^^^^ ^ 

sitized in&viduals, and was enabled to watch the parasitic If^Xt^^fi^^^^^^^^ i^ 
nothing was left. 'After the curculio larva is destroyed the parasitic larva inc^^^ ^^ 
in a tough yellowish cocoon and assumes the pupa state, emerging with tue aam 



INJUKIOUS INSECTS — MISCELLANEOUS. 



227 



During 1871 Eiley states that three fourths of the more early developed curculio 
^^^'» were destroyed by this parasite in the vicinity of St. Louis. In that season he 
IsrvfiB w^^ distributed a large number of these parasites in different parts of Missouri. 
SSf\fwas the same season that Dr. Le Baron experimented in transporting the Aphelinus 
ftsitic on the oyster-shell bark-louse of the apple, and the two are the first experi- 
'^ its of the kind recorded as far as we know. Walsh bred what he considered to be this 
^ml parasite from the plum moth, and indeed the genus Sigalphus is not one in which 
^ nottce any striking uniformity of habit. The species which have been reared in Europe 
^tt&ck. indiscriminately Tinead moths and bark or wood-boring beetles, so far as observed. 
* The second parasite was originally described by Riley in 1871 as Porizon conolracheliy and 
ired from cocoons sent to him by Dr. Trimble. The species is now placed in the genus 
TTiersUochus, a genus which is closely allied to Porizon, and distinguished by compara- 
tively unimportant characters. This insect works in very much the same way as the one 
first mentioned, but instead of issuing as an adult the same season it remains in its tougher 
and somewhat darker cocoon through the fall and winter, issuing only the following spring. 
This parasite seems to be nearly as abundant in certain sections of the country as the 
Sigalphus, and probably both are of some assistance to fruit growers. The habits of other 
soecies of the genus Thersilochus do not seem to be known, but its close ally, Porizon, is 
well known as parasitic upon beetle larvse in Europe. One species has also been reared 
from rose galls; but here it may also be parasitic upon some inquilinous beetle. Strange 
as it may seem, we have recently received specimens of the Thersilochus, which were sent 
to us as new and destructive enemies to plums. They were captured in the act of laying 
their eggs in the fruit, and the correspondent asked us whether they were not the parents 
of the white worms so often found in plums and cherries. 

For remedies see report Department of Agriculture, 1888. As this insect 
is not found on this coast, I deem it useless to speak of remedies at the 
present time. 

fuller's rose beetle. 

Aramigus fulleriy Horn, 




Figure 83. • 

[A leaf-eating beetle feeding on rose bushes, etc. Eigure 83 shows the beetle with the 
natural size shown on the left.] 

This beetle feeds on the foliage of roses, camellias, geraniums, hibiscus, 
gardenias, azalias, and many other plants, including the orange and the 
lemon. 

The eggs are laid between the bark and the trunk of the plant, near its base, 
*1bo between the trunk and the ground. Upon hatching the larvse burrow 
^d begin their feeding upon the rootlets. When fully grown they change to 
pupae within the ground, from which the perfect insects emerge, to deposit 

Iteir eggs for another brood, and to feed upon the leaves. Upon the under 
«<le of the foliage and the branches they may be found at rest during the 

2^' ^f tl^ey are nocturnal in their habits, and only leave their concealment 

«»f dark for feeding (Lintner). 

An the description of this beetle Dr. Horn says: *' Beetle — form oblong, 

**) surface not densely clothed with dark brown scales. Head and ros- 

irilS^ f k ^^ ^^^^ ^^® thorax, densely punctured, sparsely scaly. Rostrum 

cyH I^ ridges on each side from the tip nearly to the eyes. Thorax 

jJ^tocal; apex and base equal and truncate; very slightly wider than 

2^11 aides feeble arcuate, a fine median line, disc moderately convex, 

^J^v^punctured, sparsely scaly. Elytra regularly oval; entirely oblift- 

*®^»i>a8e sub-truncate, surface indistinctly striate, and with rows of large, 
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moderately closely placed punctures, intervals flat, not densely scaly, and 
S very rninute suberect hairs; scales dark brown, and whitisti or pale, 
strines beginning at the base. Humerus passing along the lateral margin, 
enXg in a short oblique facia at the middle of the elytra. Body beneath 
snarsely scaly; legs with scale-like hairs; antenor tibiffi rather strongi, 
Kculate within, articular surfaces of middle tibi* not ascendant; length 

^Before any person ever again pronounces the Fuller's rose beetle to be 
thf plum curculio, he should study the habits and description given above. 
It is a serious matter to give an off hand opinion, without any foundation 
of fact, and should not be tolerated. 

Remedy. 

The best remedy so far known to destroy this pest is by hunting for the 
beetles and destroying them. If this is done often, they can be exter- 
minated. 

QUINCE CURCULIO. 

Conotrachelus cratsegi, Walsh. 




Figure 84. 



This is a broad-shouldered snout beetle and much arger than the plum 
curculio. It is of an ash-gray color, mottled with yellow and white, ha^ a 
duskv, almost triangular spot at the base of the thorax above and sejj 
narrow longitudinal elevations on the wing covers, with t^^j^s °f Jott 
between each. Figure 84 (a) shows a side view of the insect, and(6) 
back view. 

APPLE CURCULIO. 



Anihonomus qvadrigibbus, Say. 




Figure 86. 



A small beetle, much smaller than the plum curculio. Color, 
brown, having a long, thin snout, which sticks out more or less nor 
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tally and cannot be folded under the body, as is the case with many spe- 
cies of curculio. This snout in the female is as long as the body; in 
the male, it is about half that length (Professor Saunders), (a) Repre- 
sents the beetle natural size; (&) enlarged, side view; (c) enlarged, back 
view; colors, brown and gray. 



PLUM GOUGER. 



Coccotorus scutell-aris, Lee. 




ngureSe. 

This insect has some points of resemblance to the plum curculio; how- 
ever, it is so different as to be easily distinguished. The color of this bee- 
tle is (wing cases) brown, with a leaden gray tint; the thorax and legs are 
yellow; has on its wing cases white and black spots, scattered irregularly 
over the surface. The beetles make their appearance in the spring. The 
beetles bore a round hole, like the puncture of a pin, into the plums. 

PEACH BORER (CAL.). 

Sannania pacifica, Riley. 





Figure 87. 



ri^re 88. 



i T^V^^^^^ ^^^^® ^^^ *^® trunk of peach trees. They attack the tree 
|U8t below the ground surface. Figure 87 represents the male; color steel 
lH®> with almost transparent wings. Figure 88, the female; has a larger 
bm^' ,^^^^^en steel blue. Figure 89, the larva; color whitish, with 
detT^ ^. When the larvae are present, they are readily 
fore +^ ^^ consequence of the exudation of gum; there- 
e, the trees should be examined early in the spring by 
.^moving a little of the earth at the base of the tree, and 
larva^^^v^^ g^Gi are found, it indicates the presence of the 
tJ^B f^ • if found should be destroyed. It is also well to guard the 
^uth ^\f^ infection by placing a shake, or some other protection, on the 
^hitew t^^ the tree to prevent the trunk from sunburn. A coating of 
[g reoj^^^^ containing some laundry soap is also effectual. When a borer 
*con?^^ ^^^ wound should be covered over with w^et clay, grafting wax, 
papej ^^? laundry soap. Some prefer wrapping the trunk with paraffine 
1 and pile up against the paper air-slacked lime or ashes. 



Figure 89. 
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PEACH MOTH OR TWIG BORER. 

Anarsia lineatella. 




Figure 90. 

This insect has given considerable trouble of late years. It attacb 
T>eaches mostly, and makes its appearance m the sprmg of the year. 
AlSugh^oublesome, it is not a very serious pest, as it does not increa» 
as fSs other insects of the same genus. The larva is about a half ind. 
long and of a light reddish color. The first brood of larva bore into tU 
yJSlg ifmbs ant twigs; the ^fo^^^rood bore into the f^u^.Pe^^^ 
have suffered the most, but plums have also suffered. It having been 
found on Sums, was oAce pronounced the eastern curculio a s^.^e8of 
beX H dSs not resemble. It has appeared in some of the fruit distmte, 
aS di appea^d as strangely as it came The moth is very small (fi^. 
in cut greatly enlarged) and is of a dark-gray color, with a few blachsh- 
IrownUtsa^d streaks on the forewings. Figure .90 i«^ 8°^^ ^^^^ 
tation of the larva and moth, natural size and magnified also a piece of an 
injured peach twig, showing the channel made by the larva. 

Remedy. 

The only remedy so fax has been to remove the i^^^f^^t^i ^'^Xi'summer 
found an/ burn them, but this seems to me impracticable. The s^""* 
remedies applied for the pernicious scale have also destroyed the Imao 
S moth. A grower infSmied me that this was his e^penence and that 
since he has been using remedies through the ^"f/^f f^/f^^S 
that it is seldom a peach moth larva or a peach moth is ever found onfl 
place. Other growers attested to similar facts. 

PEAR-BUGHT BEETLE. 

Xyleborus pyri, Peck. 




Figure 91. 

la the summer, during the heat, the twigs of the Pear sometimes becojj 
BudSenly bUghted, the leaves and the fruit wither, and a discolorati^ 
the bSk tales place, followed by the speedy death of the part affect 
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Tt has been observed where limbs have died, that a mysterious disease 
Inrobably a fungoid) has been the cause of their death, assisted by the 
ttacks of the pear-blight beetle (Xylehoros pyri). On examination, the 
buds at the base will reveal sniall perforations like pin holes, and from 
these little holes small cylindrical beetles issue. The eggs are deposited 
bv the beetle at the base of the bud, and as they hatch the young larvae 
fdlow the course of the eye of the bud towards the pith of the stem, 
around which they pass, consuming the tissues in their course, thus inter- 
fering with the circulation and causing the twig to wither. The beetles 
are about one fourth of an inch long, of a deep brown or black color, with 
antennae and legs of a rusty red. (See Figure 91.) The larva changes to a 
pupa and subsequently to a beetle, in the bottom of its burrow, and makes 
its escape from the tree in the latter part of June or the beginning of July, 
depositing its eggs before August has passed, as previously described. 

Remedy. 

The only remedy that can be recommended is to cut off the limbs when 
they show a sign of infection, and bum them. They also attack the trunks 
of trees as well as the limbs, therefore the trunks should be well protected. 
Young trees (especially when pruned high) generally suffer consider- 
ably from the sun's heat through the summer, which causes the sap to 
ferment and ooze from the bark. 

TWIG BORER. 

Polycaon confertus, Le Conte. 





Figure 92. 
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This beetle is not a new pest, having been found damaging trees m^^ 
State as early as 1879. It properly breeds in the oaks having been fii^t 
disSvered in oak galls. From the oaks it has spread to fruit trees being 
SSTy damaging to the olive; but it does not confine its attacks to that 
S ScWelyfas^it attacks the plum, prune, cherry apple, chestnut, 
Smondrwalnut etc. During the past two years 7?^?^ .^l^^.J^^^^^^^^ 
in the neighborhood of oak trees became so badly infested with this tmg 
borer that the growers had about concluded V^^^'^"'' ft' ft^hJ^ "^ 
thaitree But as it also infests other trees, a change in the future wa« 
hopefully looked for. As the trees grow older, they somewhat resist lie 
attacks of this borer, as they put forth new growth, soon after a limb « 
cut off infested with the borer, thus outgrowing the damage done. Figure 
92 rfves a good representation of an olive twig after ttie beetle has done 
its woTk They generally bore above a twig, and deep down mto the pj, 
anlthe weight of the limb causes the limb to break at the place where the 
Ketle hrse'ffected its escape. ^^""^^ f .^^^^^^Kf ^^^^^^^ 
larsed The beetle is about a half inch in length, of a dark pitoJi color, 
hS on its ^ng covers small or very minute hairs, and is gener^y 
covered withTyfuowish powder, which on being removed shows the 
insect's bright and shining color. 

Remedy. 

The best remedy so far is to hunt for the infested branches and to run» 
wire into the hole, and after working it around several times wi 1 kill th 
beetle The hole is then plugged up with wet clay or laundry soap. If 
the branch does not break^iown by its weight, it will heal over in toe; 
but on The contearv, if the limb should break down- or show signs of with- 
ering it is best to cut it off, and allow thepaxt cut to bed oven 

Spraying with solutions has no effect on the borers, as they are hid made 
of tfebCch, and no remedy can ever reach them Jo f utron can ^ 
thpm awav either, because they do not feed on the foliage or barK, a,nu » 
sora^a^; solution be applied W will bore in or ou^ of a bn.nch .^^ 
hMiiff affected The solution would kill the larva, U it came lu wu 
&it! buVif the larva enters the bark it is then free from any poisoning, 
as no remedy can reach it. 

RED SPIDER OR MITE. 

Tetranychus telarius. 






rigure 94. 



Figaro 96. 



Figure 96. 
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The red spider or mite is found on various species of trees and shrubs 
throughout the State. It infests especially the almond, prune, orange, lime, 
nd ttie lemon. It also infests hothouse plants. Figure 96 shows the 
*dult spider or mite, greatly magnified; color red. Figure 95 shows the 
farva, greatly enlarged; color bright red. Figure 94 shows a portion of a 
smalf limb infested by the spider or mite. This insect is very small, so 
small that it can hardly be seen without the aid of a glass. They attack 
the limbs and leaves mostly, but also get on the fruit. It is probably indig- 
enous as it is found upon the oaks and willows, and also upon the grass 
and weeds, along our streams. 

Remedy. 

Strong caustic solutions applied during winter, and the summer remedy 
given below, have practically exterminated this pest, on deciduous trees. 

Summer Remedy. 

Sulphur 3 pounds. 

Caustic soda (98 per cent) 2 pounds. 

Whale-oil soap _. - --- 25 pounds. 

Solution (in aU) - ..- 100 gallons. 

Directions. — Boil the sulphur and caustic soda together in about two gal- 
lons of water (this is done to allow the canstic soda to dissolve the snlphur) . 
When the sulphur becomes dissolved, add the soap and boil nntil thoroughly 
dissolved, then add water to make in all one hundred gallons of solution, 
and apply warm. 

YELLOW SPIDER OR MITE. 

Tetranychns, (Unnamed.) 





Figure 97. 



Figure 98. 



This spider or mite resembles the red spider {Tetranychus telarius) in 
Its attacks and habits, excepting its form and color. It has been very 
upublesome on plums and prunes. Figure 97 represents the male insect, 
^gnly magnified; color yellow, with two bright red spots on the anterior 
K . ^?^ of the body. Figure 98 represents the female, highly magnified. 
^ nis 18 a very small spider or mite, being scarcely visible to the unaided 
as trt K ^^^^^ ^ ^^^ ^^ ^^® under side of the leaves, of threads so slender 
vid 1 scarcely visible. Under this shelter will be found mature indi- 
The^l ^^ ^^^^ sexes, and young mites of all ages, in great numbers, 
their v?^ attacked by this mite soon show the presence of the mite by 
the 8 ^^^^ y ^^^ (^ yellowish cast, with patches of grayish or lighter shade) , 
ap being sucked by the tiny mouths of spiders or mites. 

Remedy. 

^ then fK^ *^°^^ ^^^ destroying these mites is when the trees are dormant, 
^Omme *^^^^ ^^^ stand the action of strong caustic solutions. During 
Uioriiji ^^^ *^® remedy used for red spider (see remedy ^^yJ^pW^y^U^^^ 
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xxvn. 

ART OF SOAP MAKINQ IN THE FIELD. 



After several years of experimenting, I discovered and claim to be he 
oridnifnvenJof the process of making soap in the field without the 
Sd of fire orZchinery. The process is very inexpensive and simple, and 
Se that any person can follow In the first place, the required chemicalB 
°°®rv 1:K+„VLrl onH no nprson ought to trv and substitute inferior or 
Teter ifgrSl whrch^ha SC^^^ d6ne. and the failures never 
Sted ^the carllessness of the operator. The ingredients are « 
foCs viz.: Ume^which must be fresh and of the. best; fish or whale od, 
caustic Sa (98 p^r cent), powdered, and commercial potash. In mahBg 
one Wl of soap^ fourteen pounds of potash ^f ^"^P^^f^^J^l"^^^^^^^ 
of water and left over night. The potash next day ^"^^^^^^^^^^ 
dissolved • then to it the eight pounds of caustic soda are added. The causbc 
SSeing powdered will dissolve very quickly and cause the mixture to 
become quit^hot, and should be stirred gently for a few mmutes to all^ 
it tolntirely dissolve the undissolved potash. Then let stand and in Jm 
Wdnlace the five pounds of lime, and on top of it pour the mixtuK 
Sash and causSrso^da) ; and as thejime begins to slack stir gently a^ 
[f the mixture gets very thick and the hea,t too great add a little wato 
and keep on stimng until the lime has entirely dissolved; then add tte 
fish oil ften gallons! and stir well until it becomes a thick batter the 
Teave standing two or three hours to allow the oil to saponify. In two o 
three hours after standing, the oil will have become saponified and U.M 
water can be added, but not too much at a time as it wou^d cool ttie m« 
w all at once; this would cause it to become lumpy, which could not te 
Seed unless'dissolved by heating. A bucket of water is added aU 
time and the mixture stirred with a dasher un^il it has taken up he w tej 
then another bucket is added and stirred in the same ^ay, unti the bart 
becomes full. The ingredients for this barrel of soap are what^^^^^^ 
used during the summer months on peach trees against the ravages oi ^ 
ZnZl slale and on citrus trees against the ravages of tbe Wack and^ 
tony cushion scales. Used one pound ^ t^e f 1 on rf jaW 
effectual. In dissolving tiiis soap no fire is used; it will dissolve m 
water; but as it hardens somewhat after standing it is much quicker" 
Xd with hot water-about one bucket to every h'lndred POunds of^J> P 
The soap is placed in a barrel aiid the water poured on top of it,^na ^ 
stirring with a dasher will dissolve very readily. This mixture mu 
applied cold.because if it is heated the combmation will lose its prope J^ 
It ?8 in this state that they are effective, because the ingredients remai^ 
; s\ate that, if fire be use'd, it would turn them, into something djj 
destroy their effectiveness. When applied in this state on trees, the 
tion is in a form that when the sun stnkes the tree it will soften ana j; 
etrate into and under places where it otherwise could not. It is alB 
state that it cannot do any injury to the frmt or foliage. 
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Next to the damage done by injurious insect pests, fungoid diseases 
rank second on the list of destructive agents. Such diseases as eastern 
peach yellows, plum pockets, brown rot of the cherry, rust of the orange, 
root rot, black rot, etc., have never made their appearance in this State. 
In the Eastern States fungoid diseases have been the cause of very heavy 
loss to fruit growers, annually. In most cases the history of the fungi 
which cause these diseases is but little known, and their entire history 
should be carefully studied. 

Of late years the Section of Vegetable Pathology (Keports Department 
of Agriculture, 1887-8) has carried on very extended investigations on 
the fungoids found on this coast, extracts of which are herewith appended, 
for which I make due acknowledgment. 

PEAR CRACKING AND LEAF BLIGHT. 

EntoToosphorium maculatum. 




Figure 99. 



Figure 100. 



^ ^asf 1*^^ ^^^* ^^^^ *^^ Section has received many inquiries concerning 



horticultiiriBts as " leaf-bUght " or '* scald " of the 
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pear tree. It is quite distinct from the ordinarjr " pear-blight " and affects 
Se fmit and wood, as well as the leaves. . It is extremely destmctive m 
some narts of the country, and merits special attention. 

K -The disease is not confined entirely to the pear although it ib o^ 
this that it most concerns farmers and fruit growers. It also attacks ^ 
cidonia (quince), Cotoneaster, and Mespilus. Nearly every variety of tbe 
peVrTs suVject to^it, but some are more liable to its attacks than ethers. 

Mr F S Earle skys that " out of an expenmenta,! orchard of a hundred 
and twenty varieties planted at Cobden, niinois, all but ten or twelve were 
sJbadly injured as to be discarded as worthless." In a letter, from which 
we have before quoted. Colonel A. W. Pearson says: "The Kieffer seems 
to best withstand the fungus. * * * The varieties most damaged are 
the SheWon and Beurre Clairgeau. Both of these have been >n entire 
loss for four years past. Every fruit has shriveled and cracked^ In qu(, 
tations already made from letters of F. S. Earle and W. W. Thompson, 

ts evident Sat the Le Conte and Louis Bonne are also ve^hab^^^^ 
attacks. From our own observations we conclude that Loius Bonne, Bart- 
lett Seckel Bosc, Clapps, and Roestiezer are never entirely free from the 
disease and aJeisuaU? badly attacked, while Anjou, Duchess, Lawrence, 
Flemish and Vicar may be mentioned among the varieties most exemp . 
ZlraphSal Distribution.-AB has already been shown, the pear an 
the fungus have nearly the same distribution. The disease has been 
reporSPon various hosts from Germany, Sweden, Italy, and France, and 

''^^IT-lfwasfi'rsTdtcSfbyChaillet on living leaves of C..- 
eiSJL and Mespilus gerrmnic^^-i^o Pl^^^t^ related to the qui^ 
and pear-and named Xyloma mespUi by De Candolle. Morthier after^ 
?Srdrfoimd it on the first named plant, also on P*rMS communis and # 
Sm,Ld Fuckel found it on Ootone^ter vulgans. /"f^« ^.^^^^^ 
na.me MoHhiera mespiU, including the fungus as found "^^ aU t^« ^JjJ 
named hosts, and by this name it is still generally known Saccaido>w 
ever nubUshed only the form on Mespilus germamcus. Ellis and Oook^ 
orKffrhld, funded thevariety%o«i^,oc^^^^^^^^ 
and fruit upon F^ickel's Morthiera mespUi. Leveille changed the genus w 
ISom^Jorm, and made two species, one Entorno^onumj^M^ 
including the form on Pirus commums, and the other Lntomospm^ 
KSm comprising the fungus on Cotoneaster .ndPi^s^^^ 

In his SvUoge Fungorum, Saccardo attempts to reconcile these coniu 
ingaShon&s follows: He includes under Entomosponumjmc^^ 
Lev on Firm communis, the following varieties: (a) DomesHcum, equal w 
hfe former species' (MortWem mespili, Sacc.) oitMespdus ^r^'^^^.'^ 
GySS, E. & C, on quince; and he changes Entom^sponum brachiam 
Jjev., to EnUmdsporium mespili {DO.). . .,^ „f 4|,„ p^ies- 

The two species are founded merely on %^^f "^^^^^"^ |^,^,^f,,^^^^^ 
According to Fuckel the conidia measure 14 by 18 /i- ^^oiwergiv^^ ^ 
largest spores on Pirus communis as 22.5 by 10 M, and Saccardo gives ^ 
following: 

K maculatum, conidia 1^20 by 12; pedicel 20 by | /^. 
var. DoTnestimm, conidia 18 by 8; pedicel, 15 by 5 a*- 
var. Cydonix, conidia 12-15 by 6-7 M. 
K Tnespili, conidia 25 by 16; pedicel, 20 by 2^ ^. 

A careful comparison of these measurements will arouse some doubt^,^ 
to thefr value as a basis for establishing specks^ FuckeVs and Saccara 
measurements might indicate some constant dififerences in size between 
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two species, but Sorauer's measurement of 22.5 by 10 jjl on Pirus communis 
does not fall much short of Saccardo's 25 by 15 /^ on Pirus sylvestris^ and 
according to Saccardo's own measurements there is more diiFerence between 
the species E. vmculatum and its var. Oydonise than the two species E. 
ffUiculatuTn and E, mespili. 




Figure 101. 



Figure 102. 



[Figures 101 and 102 show the effect of the fungus on pear branches and leaf. Figure 
101, a one-year old twig. Figure 102, a two-year old branch.] 





Figure 103. Figure 104. 

rged^l ^^^ ^^^^s the work of the fungus on the apple. Figure 104 shows a blotch 

^mhermore, naeasurements of spores from the cultivated pear, made in 
Qient ^P^^^^^^^> i^^i^ate that their size may exceed the largest measure- 
on rt.j,^y®^ ^y Saccardo for E. muculatum. In fact, the founding of species 
pj^g^ .^?^ ^^ spores, especially when the differences are so slight as in the 
^%tyy} instance, needs repeated observations and measurements under 
ftis in^ ^^^ditions before much dependence can be placed upon it; and 
*^ TnaS^ ^^^^ where the required number of observations have not yet 
*^®' In fact, even if the variations given prove to ^^^igJ^fl^wiW 
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stai remains to be proved whether they are not due simply to a change of 
host The question is an extremely practical one for, if farmers muBl 
eSect inUion from sources outside their own and their neighbors' pe« 
trpes it is necessary that they should know it. 

In Europe Se fungus has'been known for nearly a century^ De Cau- 
doUe meXns it in 1815. In this country the injury resulting from the 
HwL*^ has been discussed by fruit growers for many years. In Barry's 
FrSffleS'L 1863 the author, in speaking of the difficulty connected 
with the growing of pear seedlings, says: 

This difficulty is owinichi^yU, asp^^^^^^^^^ 
the youngplants, ''ery often before the latter fia^ small brown spots; these spread 

:apyyo»XvTsSk«y3e2^garie^^^^^ 

'L^.t. rX^o^n^\%rT:<itr^^lfi^^^ovinioZ- More minute!„vestig. 
tions are wanted on the subject. 

External Characters. 

ThP disease makes its appearance early in the spring soon after the de- 

.Wmpnt of tKIves It first shows itself in the shape of small, dull, 

SrSttd s^te Sh appear first on the upper, and finally penetote to 

JheTower surface of the le^; the color soon changes from red to a da* 

hrownwiU; a slightly elevated, minute, black spot m the center. The spots 

Sncrea*^elS& if theyare very numerous a^^^^^^^ 

the tissue between them also turns brown and loses its vitality, "the leal 

is yming or belongs to a delicate leaved variety it shrivels up by the con- 

traSf of the diseased portions; but if it iB.xBature and consists of firm 

• tissue it retains its shape, the only change being in the color. As soon M 

?heTaf brco^es badly^diUased it'fallsoff; and if, a^ 

growth of leaves is produced, these too become diseased. The spots m 

^annllv about H of an inch in diameter. . , j x j;. 

S seriously attacked by this disease can be d stinguished at a to 

tanceb/Sr defoliated appearance This wholesale d^^t^^f «° f ^! 

foliage interferes very seriously with the growth of the wood and the m 

lurinf erf rhe fruit, for the leaves are the organs which t^anrform the g 

matenal that is brought up from the roots and absorbed from the aar inw 

^form in which it can be d^irectly used by the plant in the making of wood 

and production of sugar in the fruit. xi,^^„^w^« „ftpn become 

But, in addition to this, the fruit and stems t^^^^f^^^.^^^^fterward' 

diseased The fruit also shows the carmine-red spots, which atterv^w 

become dari colored. The skin becomes very much roughened ^^^^^ 

growth of the epidermis over the diseased P0^«^/« Jl^^^f ^i' ^Sa" 
crack which extends deeply into the flesh, so t^at, even if the truu 
obtain sufficient sugar to mature property, its appearance is spoiled a 
the cracking makes it liable to decay. , j „„ „„+ Aiff(>r materi- 

The development of the fungus on the branches does not differ ma 
ally from what takes place on the leaves. There first appear small arc«u 
Ss rthe young ba^rk; these gradually become el<>X^d ^d somewj^ 
<W,ressed with a slight elevation in the center, and their color cnang 
aXnS'bTo^nish black. Frequently tiie stem is comp etely gdl^ ^ 
these diseased areas, and, as a result the end «? JJ^^ ^^^W 2ali ^ 
the point where the fungus is present. The petioles and Jeaf scai^^ 
also often diseased. Indeed, there seems to be no part of the tree a ^ 
ground, that is in active growth, quite exempt from the attacks oi 
parasite. 
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The small black specks in the center of the brown spots comprise the 
fruiting portions of the fungus. The fruit is at first covered by the cuticle, 
but this is finally ruptured, exposing a layer of spores borne on a thin 
etroma. The spores or conidia are analogous to the seed of higher plants; 
they have an exceedingly characteristic form, and may always be recog- 
nized without difficulty. When, mature they consist of from four to six 
cells and are borne upon a pedicel or stalk. Their development is as fol- 
lows: Short branches, consisting of three or four somewhat elongated cells, 
grow up from the stroma. The upper cell first shows an enlargement, and 
this is followed by the second one, which usually constitutes the lowest 
cell of the conidium, the remaining ones forming the pedicel. From the 
upper one of these cells grows out a fine, upright bristle, which is about 
the length of the cell itself. It has distinct walls and contents, as may 
be seen by staining with iodine. Before these two cells are fully developed, 
small buds may be seen growing out on the lower one, close to its point of 
contact with the upper. These vary in number from one to four. They 
grow out obliquely, so that they are in contact with the upper cell. In 
size they are much smaller than either of the others. From these in turn 
there grow out bristles, but in this case the bristles are on the backs of the 
cells and are directed horizontally or obliquely. Occasionally three cells 
of the original filament swell up to form the conidium, and in this case 
both the lower cells may bear buds, or the lower one may branch and 
bear another conidium, so that one pedicel bears two conidia. 

When the conidia germinate the cells enlarge somewhat and the bristles 
swell up at the base ; the colorless, and sometimes septate, germ-tube fre- 
quently emerges in the vicinity of the bristle. When germination takes 
place on a leaf the germ-tube bores through the epidermis and develops a 
mycelium within the tissues. 

The mycelium is composed of short cells forming colorless branching 
filaments. It is very abundant and is everywhere easily seen between the 
cells of the body of the leaf (Fig. 100). When young it penetrates the epi- 
dermal cells only, but Sorauer says that when it is old it becomes darker 
colored and can be seen within the cells of the mesophyll; and Ericksson 
states that he has found Sorauer's observations true in every respect. 
The mycelium masses itself together in places between the cuticle and epi- 
oermis, forming a thin stroma on which the conidia are borne. Below 
toe stroma the mycelium seems at first to pass mainly between the epi- 
dermal cells, but it finally breaks them down so completely that the walls 
*Qa contents can with difficulty be distinguished. The cuticle is finally 
raptured by the pressure of the stroma and young spores, and the conidial 
^yer IS exposed to the air. Sorauer says that on August 4, 1876, the upper 
witK +k ^^ ^^^ leaves of five one-year old pear seedlings were inoculated 
ino? 1 ^oiiidia and placed in moist air under bell jars. Three of the 

ocuiated leaves, on two plants, showed the characteristic circles at the 
l^te of inoculation August nineteenth, and a conidial pustule in Sep- 

tT^^ J?ying about a month for the complete circle of reproduction. 
^^^ addition to the conidia Sorauer has also found what he considers the 
Jj^porous or winter stage of the fungus. The following is abridged from 

^ tissnS -^^^^ ^* ^^® diseased leaves in December will disclose brown capsules on 
^'^^er aH^5. ^4^i*ioi^ to the still living conidial layers. These capsules (penthecia) 1 
Hiecia va^v .^^uit of Morthiera, which attains maturity in May and June. The peri- 
lUoaUy ^.J^^siderably in size. They are dark brown, globuse or depre""'"'^ *--^ „i,^„^ 
"*'Utary, sometimes in groups of several ranging from 7jM to 1J> 

Digitized by 



m^ 



240 REPORT OF STATE BOARD OF HORTICULTURE. 

instances to 200/. in dian^eter. ^They-e^|aaU^ found eith the^upger ^H^ 

between the separated Pa^'s^.-^e^^^^^vieoSe In the latter there fs a distinct aw* 
first case they are not recognizable on the outeide. in ^^ capsule. The brown waU 

ing caused by the epidermis being hfte^^^^^^^ about^.5/.. In January.^ 




2.5 fi in diameter. These are the J^nng asci. .^ ^^ ^^.^^ 

The asci are club-shaped with a double conm^^^^ ^^^ ^.^^ ^hey are 

their length, and contain eight coi°Jff'F9^aturitv are obtusely conical in the uppe, 
somewhat shorter than the P^^P^y^-Xana^iZ This project opens, fori&g 

^sfm^ti^^s^S^a^^^MleTiU^^r^e^a^^^^^^ ^^ ^^V^^ -"^^ P- 

ceeds from the smaller end. obont the time the first diseased spots 

Their germination w^ observed J" .^f..^' *^SL Wl to carry the fungus over W 

appeared upon the new 5>l»ge- So that « t°«o^°"Xms, the ascosporous fruit will pass 

l^e ^n^te^uLt^d'a^nVbilldrto^^^^^^^^ 

Sorauer further classifies the fungus as a Stigrmtea, and gives it the spe- 

''tCas wfto us this has not been verified by a^y otiier observer. 

TW are sevlral Other fungi found associated with the EntomoBponm 
on^S^a^anTqulnce. The^ are frequently found on the same^^^^^^^ 
Entom^porium, U are often quite separate from these «P«^'/^^«3y 
ially frequent where the leaf is so badly diseased that the tissues are nearly 

"""Atfost they appeared so closely connected with the EntorrwspoHumm 
it iemed asYf thiy might be the spermogonial form, but a closer exami- 

kieiys^a^atetlSrrrdift^^^^^ 

Crbut more often on the upper side. They ««'^,^,^ /^^^ J^^^^^^^ 
dark colored pseudo-parenchyma, l^ed with ^.li"l%?fi„°;^®//^^! gmall 
■ which are borrie chains of minute rod-like bodies. These are so sm 
that they partake of the Brownian movement. 

Treatment. 

It is difficult at any time to treat large trees, but as this fungus c^^^^^^^^ 
the greatest injury to^oung ones and fVec^^^'l^^^^^^^ ^e S^^ 

a course of treatment that would be of ^^e^^, *^?J^^*^f . £^^ 
be of great value. Prom what we know of the life history ^^ ^^^^^^^^^^ 
itisevTdentthat burning the fallen leaves W^^^^^^^^ 
means of removing a source of infection. With reg^ard to ^^^^ 
to do this, it is probable that the best results will follow ^^^he leave ^^^ 
Sked togkher and destroyed as soon as they fall m other ^^^^^ t w 
not be advisable to allow such leaves as niay fall in .^^^summer^^^^^^ ^^j. 
effects of the malady to remain on the ground under the trees '^'^^^^'^ijie, 
S auSm^or spring. They should be destroyed as quickly as possi 
before any of the spores have had an opportunity to escape. 

Patrick Barry * speaking of this disease, says: 

* Fruit Garden, p. 127, revised edition. 
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To obviate the difficulty which this malady presents (in the nursery), a vigorous 
rtwfch should be obtained early in the season. New soil, or that in which trees have not 
Efnre been grown, should be selected. An old pasture is the best. The autumn before 
Ian ting it should be trenched or subsoil-plowed to the depth of two feet, for the pear has 
Gnff tap-roofcg, and liberally enriched with a compost of stable manure, leaf mold, or 
muck and wood ashes in about equal parts; four inches of this spread over the surface 
hLioie plowing, will be sufficient for ordinary soil. Lime should also be given liberally, 
nnless the soil be naturally and strongly calcareous. A soil prepared thus in the fall will 
reauire another plowing or spading in the spring, to mix all the material properly with 
the soil and fit it for the seeds. If the soil be very tough, and not fit to be turned up, a 
thorongh harrowing or working with the horse hoe will do. Where large quantities are 
CTown, the drills may be the same distance apart as that recommended for apples — three 
feet- but if only a few, twelve to eighteen inches will be sufficient, as the cleaning can be 
done with the hoe. The seeds should be scattered thinly, so that every plant may have 
sufficient space without any thinning. The end to aim at, as before remarked, is to get 
eood growth, say eighteen or twenty inches in height, and stout in proportion, before the 
first of August. This can be done in any deeply trenched or plowed fresh soil, well pre- 
pared and manured, as described above. I have been told that seedling pears grown in a 
frame covered with whitewashed sash, and kept well ventilated continually, escaped the 
*' leaf-blight," whilst all those grown in open ground near by were blighted. 

In addition to the foregoing it is very probable that the development of 
the fungus upon the leaves or other parts of the plant may be prevented 
by the application of some fungicide, although no experiments having a 
bearing upon this question have, as far as we know, been undertaken. 
Since the spots make their appearance as soon as the leaves have attained 
full growth, the application must be made early so as to prevent the spores 
from germinating. In no case should the application of the remedial 
agents be postponed until the fungus has made its appearance upon the 
leaves, for if this is done it will be of little use to apply them. 

Where the disease prevails more or less every year it would be well to 
thoroughly spray the trees, before the buds begin to swell, with the Bor- 
deaux mixture, prepared as follows: 

Dissolve sixteen pounds of sulphate of copper in twenty-two gallons of 
water; in another vessel slake thirty pounds of lime in six gallons of water. 
When the latter mixture has cooled pour it slowly into the copper solution, 
care being taken to mix the fluids by constant stirring. 

When the leaves are about two thirds grown a second application should 
be made, this time, however, using a solution containing the ingredients 
in the following proportions: 

L-JJPj^^^^^^^oPPer.- 6pounds. 

Watpr ^ pounds. 

^^^^ - ~ - — 22 gallons. 

Dissolve the copper in sixteen gallons of water and slake the lime in six 
gallons, then mix as described above. 

that ^^j^ct of the first spraying is to destroy any spores of the fungus 
Beco H^^^ ^^^^ survived the winter in the crevices of the bark, while the 
8u^^ ^^d weaker application is obviously for the purpose of preventing 
\^ ^ ^pores as may fail upon the young leaves from germinating. It would 
'feek J^V^^^ ^^® applications of the weaker solution every three or four 
i^g X? ^^^^ the last of July or middle of August. The same preparations 
aRainflTfiT ^bove may be used to protect the leaves of seedling pear trees 
the Bo H i*avages of the parasite, but in this case the first application of 
of Jon f^?^ DQixture, second formula, should be made about the middle 
of Julv^ *^ilowed by a second two weeks later, and a third the latter part 
^oiibt th f i!^^^ course of treatment is properly carried out we have little 
thos be Ki Pl^^ts will preserve their leaves throughout the season, and 
<fiiip Ai. r ^ complete their growth, making good stocks either for bud- 

6 OT grafting. r 
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CHERRY, PEACH, AND PLUM RUST. 

Puccinia pruni-spinossey Pers. 
General Observations, Distribution, etc. 

The leaf rust here ^^^^^J^^S:X^r^M^&^^. 
observed in nine States, i^^l^^^Sd 22^1 very general distribution 
and California, a f^^* ^';!;,f^7^"^^Jr3 GriyBritain. In the fitet 

brand." . .,^„,-+ v„a Keen described under several different 

The fungus producing the rust has been oesariD confusionhaa 

names; that used ^ere is the .^'^e a^^^^^^^ „,,^3 „pon the 

?Scffi= SrreSm&USte'J^dospoL to the teleutospores of 

^S^Sedospores may or may -t b^r-ent ^n the p^^^^^^^^^ ^ 
specimens examined a few have been found in ^J^?^\ ij^^d nothing 
teleutospores. Some leaves g«;^^^^«J;°i^^Jt^^^^^ a^s specimens col- 
but ureSospores, but they «f«"?„^Ptfstm showed a large number. The 
'^^%fT^!:n^£;-^h^S fo^a: with their presence. 

External Characters. 
The appearance of the diseased leaves dijrsaccording^^^^^^^^ 

attac J^ On the peach «°^^11' ^«^°,t' Cwe/ suSt^^^^^ and di- 

color make their appearance upoxitiie lower rt red'dishyel- 

rectly opposite these, upon the "PP^^ «"/Jfr; °^^ change throughout the 
low. So7ar as known this appearance dws not change tn 8 ^^^^ 
ylr, except that as the ^pots grow old^r hey may ton^^ P^^ ^,„, 

V'r side. The plum may have ^^^^F^Kown powdery spots below, 
later these are mingled with •i^'^; PW'.°^ ^e irregularly 

and above they may be yellow or dark brown, ine spu 
scattered over [he kaves and sometimes confluent. 

Microscopical Characters, 

The fungus of this disease, like that of the ^eet /uf , bel°ng« S^; 

sukace. The spores are int^rsijersed with Whyses s ^^ , 

elobular tips with walls thickemng at the apex, gi^g . ^^a 

Ince of immature uredospores. The ^^^dosp^^XpeS oSn^ ^ut >^ 
and of a very irregular fo'^^'J^^^Sfix^^^^crit ^^^^^^^^ 

thickened portion of the wall. -TiTfo 

XJromyces prunorum^ FckL 
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The teleutospores are dark-brown, two-celled bodies, so strongly con- 
gtricted in the middle that the cells are usually about the same size, but 
the upper one is sometimes larger, and the lower may be colorless in some 
cases. The wall is of uniform thickness, and is covered with short, thick 
gpines, set very close together. 

Both teleuto and uredospores have comparatively short pedicels. The 
former have never yet been found upon the peach, and it is probable that 
they do not occur upon it at all, since specimens gathered in Texas as late 
as December twenty-sixth failed to show any. 

In regard to the disastrous effect of this fungus on the peach, a Texas 
correspondent writes, October eighteenth, that " the fungus caused nearly all 
the leaves to fall within the last four weeks, even the second growth.'^ 

The wild as well as the cultivated plums are attacked, a fact that will 
render infection of cultivated trees certain when there are diseased native 
ones in the vicinity. 

Treatment 

Little can be said in way of treatment, and all experiments in this line 
must be wholly empirical. As stated above, we do not know the first or 
aecidio-stage of the fungus, and it is not certain that this stage is necessary 
for its continued propagation. The parasite is endophytic, or grows within 
the tissues of the leaves of the host plants, and by the time it has become 
visible on them by its production of spores, the body of the fungus has 
already attained considerable growth and is beyond the reach of fungi- 
cides. We can only hope to keep the disease off the trees by preventive 
applications, and in localities where some treatment seems to be imperative 
we suggest spraying the foliage with some of the sulphate of copper solu- 
tions, eau celeste for example, as being most likely to be protective. Very 
dilute solutions of chloride of iron may also protect the trees from the 
attacks of this parasite. 

CHERRY POWDERY MILDEW. 

Podosphsera oxycantha. 

Among the parasitic fungi which attack cultivated plants the powdery 
miWews or Erysipheae hold a prominent place; the native vegetation is 
aiso much infested with them and it is very probable that in many cases 
jney have been transferred from the latter to the former. Like many of 
we members of this group the powdery mildew of the cherry attacks plants 
g**^^^g ^ several genera, and it is also somewhat variable in its micro- 
nam ^ ^ ^^^^*®^^* "^^^^^ ^^^*® ^^^® ^®^ botanists to give it a number of 
^^Mfory.— It ;vas first named and described by De Candolle,* who found 
mia^^^^^^^^^^ liawthorn {Crataegus oxycantha) and called it Erysiphe 
chLT^l *^^ DeBary \ with a different understanding of the genus 
Jst dp .7^®,^^^® ^ Podosphxra oxycantha, Wallroth,J a German botan- 
\m(^h *^® ®^^® fungus on the species of Prunus (cherry) as Mphi- 

trjZ^u ^'^'^^^^y^^^ ^^^ DeBaryl afterwards made this name Podosphmra 
^iiJ\ : ^^® ^^^^ on the huckleberry (Vaccinium) was also described 
^ 8'^ ^^^ named Podosphasra myrtilUna (Schubert) Kunze. The form 
-^-^g^^l^g^s considered a good species and named Podosphsera minor by 
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Ti * ■B'«rlP in a revision of the American forms of PodospJmra&ni a 
Howe .*_ Earle, in Y,^™° has shownf that all these belong to one 
comparison of the European, ^^f^^^3\.„™rtheless are as well defined 
widely variable «P««i««' ^„^,X .r^^f ''gS^^ Martha MerryJ 

as several other ^^fllfj^^j^^^^^^j,^^^^^^ 

demonstrated that the so «all®^X^J''ff ff^^^^^ ^ith the form on the same 
from California spec.^^^^^^^ „,, I the selection 

genus of host pla,nts caliea oyn ^ available name, Pod^ 

of the name for *« sP^^;^A^le form on CraUgn^, was chosen. 
sphsera oxycantha the f'?^^^^*^ Sfungus occurs commonly in the east 
ern^rd^tSrtoSs^^uS?^^^^^^^^^^ is -ported fro. ti« 

Rocky Mountains and California. ^ -^ attacks, but it also 

Young cherry trees are ^^e chief sufferer teom ,^^^^ .^ ^ 

does considerable harm to *J,^ ,P^?^M"^^ it is of very com- 

nursery, and occasionally s^^^J^J^^^^^^^^ under headway until 

mon occurrence, but fort^^atelj^does noi usuci y^ ^^^ ^ 

ttrn^rnrot^rfoCrhosf^^^^^^^^^ thi o^der Rosace, 

except the species of Vaccinium ^'^iPXmTp'domesto), wild red cherry 
Re^d cherry (i^^^ ff[rf' ZdjIC Ifum (P aiericana), sm^ 
(P. pennsylmny:aU wild red ^'"^ ^^^^^^^ 

bird-cherry {P^P?^'''}' '^^^^^^"^^^^^^ rmlus), crabapple 

cherry P. ^*';»*'^^««)>R^^^i4^ CSSthorn (Cratsegus oxycardU), 
(P. coronaria), qmnce (^^^'^^'T)' ^^w swS (S salicifolia), Douglas" 

bry%SU'mJSSl^- Stoi);persimmon ^Diospyrus .r.n. 

"''^^■^ External Characters. 

The disease has been observed ^^^^^^l^^r^^^nuM 
but usually it does not develop s^ffi^^^^^y ^^f Jf^^.tsS^^^^ 
During the latter part of summer and autumn « ^^^'T^^T ^g^ as small, 

spots soon spread and run together, covering the fungus spreads tto 

age, or more often ™n>iing over the entoele^^ As^^ brlnchVf ^ 
radiated appearance disappears, ^he threaas me ^^^^ ^^^ 

and cross each other in all 'ii^^^^S',,^^^^^ 

may be very thin or so dense as to entirely conwai i 8 o^aer,ai«l 

Tel The lenser portions then become covered with a wM ^ 

still later the threads give rise to minute, ^J^^^A^f.^^^^^^^^ 

* Bulletin of Torrey Botanical Olub, V, p. 3. 

+ Botanical Gazette, IX, p. 24. 

\ i^rib^ ?hr^ter''ox?t^^host in IlUnois. September, 1888. 

§ Rose, J . N. Botanical Gazette, Xi, p. bi. 

t Galloway. 
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Fiom this condition very little damage results to the plant, and it does not 
present the characteristic mildewed appearance. Probably in this instance 
the leaf is pretty well matured before the fungus attacks it. On the other 
hand, the principal damage to fruit trees results from the attacks on the 
growing tips and young leaves. Here the coating of the fungus is usually 
quite pronounced, and the mealy appearance mentioned above is most 
prominent. This most destructive form of the fungus usually bears but a 
few of the spherical spore cases, and often fails to produce any before frosts 
put an end to the season's growth. 

Botanical Characters, 

The white felt which creeps over the surface of the leaves is the vegeta- 
tive portion or plant body of the parasite. It consists of slender, branching 
septate, white threads, and is termed the mycelium. These filaments are 
about 4 m\ in diameter. They do not penetrate the host, but send down 
small suckers, called haustoria, into the epidermal cells. The fungus is 
entirely destitute of chlorophyll, and depends wholly on the plant upon 
which it grows for its support. The haustoria absorb the juices from the 
host cells and transmit the material to the mycelium, where it is used in 
the development of the fungus. As the development of the parasite pro- 
ceeds certain rather thick branches, called comdioi?7iom, arise from the 
mycehum and assume a vertical position. A transverse partition forms 
near the end of a branch and the cell so isolated becomes somewhat 
rounded, and finally falls off. The spore thus formed is called a conidium 
in the meantime similar partitions have been forming successively from 
toe end ol the filament downward, so that conidia occur in all stages of 
lormation and give to the conidiophore a moniliform appearance. 

borne of the conidia reach a suitable place for germination and start the 

Sa 'k ^.1^^ P^^^^- ^^ ^^^ ^^^^^^ ^^^ exceedingly small, they are 
earned about by currents of air, or by insects, to adjoining trees. 

Utpr t Tk""^' ^^'^^^ ^^"^ ^^f ^^P^^ ^P^^^^ ^f *^^ f^i^g^s during summer. 
Ei K^-^ season— usually during summer— the dark-colored spore- 
cwflfi^^T ,-wu' ^^^¥ PfV:^^f^<^> develop at points where two filaments 
«uct of feSzaS ^^^""^^^ *^^''' development is the result of 

Ji?8^^'i^^^•.T^^^^''■P ^^ perithecium is colorless, or nearly so, but as it 
^vfervS'ii '''''^^' yellowish finally brownish, and when mature it 

uYf 11 i^^^""^' or nearly black and opaque. 
but the iL f^'^^^Pf'^.P'''^^^^^^ '® spherical when viewed from above; 
8ent8 flliaKf? to^^ards the leaf is much flattened, so that the object repre- 
»«aeroufS "^r.^ than half a sphere. The surface is covered .Jith 
Each cpll F^^'^^^^^io^s, which indicate the cells of which it is made up. 
^misnW. ^^^^%^ outward, so that the perithecium is covered with 
^ cells of fi! P^^^^^^^ances, or blunt conical projections. From some of 
•PPendairil i ^PP?^ P^^* ^^ *^® perithecium arise peculiar outgrowths or 
^*«fi8t of l^^'i^^^T®^^ ^^ *^^ ^^y^^P^eas, They are septate, that is. 
yPPerandlT ^f "s, the lower of which are tinted brown, while the 
"^^^ched ti-^"^^ w??l^ ^^ colorless. This ends in a peculiar dichotomously 
•'^'al tiT^f' K l^ ^^^^ ^^ *^® appendages are highly developed and 
*««ititelv w 7.^^^^^<^' <>*^rs have this character but slightly developed 
"^Wfm^ . ux^' ^^^ ^^^ ^^ a ^^^^^ point. The appendages vary in 
---•>..„_^^™ ^ht to twenty; s ometimes there are only three or four. They 
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are usually arranged in a circle gr W t^e W;Xi^^^d^rS'o?^ 
but are Bometimes c ustered ^t Jbe top and ext transparent sff 

direction. The P^nthecium contains a «^^S^^ltSJlli tical ascospoV«. 
sack, called an «««««; l^.^'^'i^'^y.ttiewSls of the asci at each end, 
E i?r prSonlXe S o? tt l^s, except by the brea^„^ 
?rorr%'iciathefollovn,gsp^^^^^^ 

T iftlf^ has been ascertained concerning tne g«"iui 

th^prL'S by^hich the f-g- fi-J^tr^^^Tlltod^^^^^^ fo.nd, resen. 

In many of the spcimens examined sm^^^^ colored, and 

bling Perithecia but jnore dehca^^^^^ T^nstant size or shape, but 

made up of smaller cells T^f^^l^^^^^^ pressure discharge from the 
are usually ovat* or dlrptacal, ^"^^^^^P^^^^re supposed, for a long 
apex numerous small elliptical spores ^ J', . ^ ^ -^ gpore-produdni 
t£ie, to be a part of the fungus ^^l^^Zi^mSie... Ve haveher; 
bodies, but are now known to be a paras^to^^^ another parasitic fun^ 
then, a case of a R^raffltic fungus grow ng j^ ^ j^t in connection 
This parasite was first ^'f'^Jflf-^l^^^^^^ This opinion 

with the gra]^ mildew, ^^d cdled it ^m^^^^^^ ^^^ fo,^,^ 

was overruled, ^f ^^l^f^^^tXaS it I^dTmo^ that it was., 

the mildew, until DeBary iP^«7|**^^ ^f^^ DeBary named it Omk- 
parasite on the mildew, and ^^otaj^^g^t ^^^^^l ^^^ ^^ fo„,i 
Ibolus cessatti. It occurs on vanous «^°]^Xj>A«ra examined In one 

tSnceTSlu^^l -SLt»t^Se?^a 
Srir ^TrnttraSes^^t do^ffl^ leatiy prevents the spre. 
of the mildew. . ^,^i nf fhp Funaus — ^The members o( 

CondUwns Favonn^th^ P''''^'^'tfJeltheTSi the species under 
this family thrive best dunng warn, dry weather, ^^^^^^jPi^^ iVal- 
consideration seems to be no exception to the rutei ^^^^ ^^ 

ley vegetation suffered g'^atly from drought «^'^ / porfunity f? 
1888, Ind in consequence ^e miWews had^^^^^^ 

. development. In the 1^* ^^^^^'^^ji'^^t^nrS A light rain, &M 
Illinois, doing considerable damage to you^^ t ^^ .^ bag 

the conidia a chance ^ g«""^^^**^,^;Si7^ ^ the othe/ hand, seaeona^ 
the best time for th| fungus to develop. vegetation, "^ 

rains, and other conditions favormg the proper g ^^ s ^ ^^^^^ 

in certain places without any evident reason. 



Treatment. 



real** 



On account of their -S^^J-^'^^S'Sm^^^^^^^^^ 
entirely on the outside of theleavestheP^^^ 

and destroyed ^yf^'^g^^^'i^tfi J? J^/emedTfor the species under o<^m 
similar for all. 
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Sulphur, as is well known, has been successfully used in the treatment 
of the powdery mildew of the grape and rose, and it would no doubt be a 
successful remedy for this species. The material must be in a finely pow- 
dered condition, and be dusted over the diseased plants. 

prom the numerous liquid fungicides the following have been selected 
as most suitable for use in this case, principally on account of their success 
in combating the mildew on the grape and rose. They are recommended 
ia the order in which they are given, and should all be applied to the plants 
in the form of a fine spray: 

Sulphuret of Potassium (potassium sulphide).— Simple solution in water- 
about one half ounce to the gallon. Experiments conducted by the Sec- 
tion this year (1888) show conclusively that this remedy will not only 
prevent the powdery mildew of the grape, but will destroy it when under 
headway. At the New York Agricultural Experiment Station, during the 
present year, Mr. hj. b, GoflF has found it successful in the treatment of the 
gooseberry mildew. 

lAquid Grison.—?reips.red by boiling six pounds of sulphur and three 
pounds of lime in six gallons of water until the whole is reduced to two 
gaUons. Allow to settle; pour off the clear liquid and bottle it until used 
For use mix one part of the liquid with one hundred parts of water 



ROSE RUST. 



Phragmidium mucrovxitum. 

The rust of roses is a disease which has been known to botanists and 
fhe rlT ' \^^^^}y a century The minute parasitic fungus causing 
t.TllH r' ^''] described by Schrank,* a European botanist, undo? 
t nnZ .^y^^^^^^^^ suhcoTtiaum. Many later botanists have described 
« unaer various names, f 

Dla^^HlMn^+K'""^ '^ was retained in the genus Pwccinia, but Link, in 1825, 

Thfa Jl^ ^^""^^ Phragmidium, where it still remains.! 

couutrv^a^^^^^^^^ '' ^''T''''^J'' ^^'^?'. ^^^ ^^ ^^^^^^ distributed in this 
SSS.'fif^ wild and cultivated plants; in severe cases the 
nia bv Pr^f ^l^ ^I'V^'^^*' ^* ^^^ recently been observed in Califor- 
SiaCe. T ^' ^* ^:^'^' '''Hf'''^ *^ ^^ ^".i^^^^^^ degree hybrid per- 
'^MverTbL ^ Marechal Niel, growing in a greenhouse, 

MrL& ^'^.^^^^ Tea roses rarely suffer from its ravages; it is the 
"««y, nybnd perpetuals that suffer most. 

External Characters. 

^^*itiowT°^^'' *^ ^^^^^^^ ^""^^ ^^^^s ^^ appearance on the leaves, 
-■pJIJglgVQr young stems, in the form of variously-shaped lem on-yellow 

v!^,L^^S^PKr^^^^ ^^^^- ^'i"^-' P^Se 16. Aregyna mucronatum, Fries. Obs. 
5pl88. PhrZmidh,^ """^ incmssatum var. rosarum, Walla., FJor. Germ. Crypt.. IV. 

B?J^.Pers. i?-.::i^?^!!_P^«?„2.% Pucomia rosas^ D. C.Tlor. Franc, yol 2, page 218. 

page 216. Uredo elevata, 
lor. Franc, II, page 225. 



i?**>iewKiM. ?^ ,"^* ^^^ name 



J9., page 13. Uredo miniata. Perk, 



^ _,_., Syn., pa 

Uredo pinguis, D. C, Flo 



^T'l'wirs to n« fKo+ ^-K ' — ' ^ — o-.*'-— ^-^f^u/v yi,,trju,Mf^ ^J. ^^ jior. J? rauc, 11, page 225. 
2^^ which oLhMn k! "^^"^f F^.^? this fangas by Link, Phragmidium mucrolatum, 
'^'^^Ar^S'Si "" T? ^^«P*?d.' ^\ ^^Y'K t^e earliest name applied to this species iA 

i9AA^^Jl^"V^^^m. It la Cerfcamlv strain intr a Tirtinf T.^^/ll^oc1,r r»n„lf-;^i„:i^_ ___ " 



SJSL'J^coa'^S'tih;.-.^ i? certainlVstrTinrn^^^ 

3grH^ »l'eadyleen nnhn^.h^''^ authors to revive a part of an older name after the 
W|Woabtful ii «!fi; P*^^^^^*^ merely for the sake of paying 

^•'^itedevelopme^ ' ** ^*'*^ ^"^ ^'"^ '^^'^ ^^^^ describes the f uugas. 5r on! 1 
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Figure 106. 

spots are scatterea ^JJ^^^^^' -^ . ^ ^^^ wintB of development oi wj 

foally breaks through the emdermis on the ^^^^^3™^^ 
forming little granular pustules. The toger pusTO Pj^^^^j^ distaj 

7L'r^^'J^^s'^^^^^C^"^^^^ become twis^d and^ 

'''tC spots on the leaf stalks and shoots are ««^*"y l^j^^V 
on^tS Zfes They are elongated in the d.^^^^^^^^^ 
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change occurs; the under surfaces of the diseased leaves then are seen to 
be more or less thickly sprinkled with minute, black, hair-like tufts Fre- 
quently the bnck-red stage and the one last mentioned are found together 
jnd sometimes all three forms may be seen on the same leaf. ' 

Botanical Characters. 

A microscopical examination of the early or orange stage of the disease 
will show us that the pustules are made up of an immense number of 
globose or angular bodies arranged in compact vertical rows or chains 
The formation of these bodies begins at a point some distance beneath the 
cuticle, and it is by their growth that the latter is finally ruptured This 
period of development 18 known as the aecidio stage of the parasite, and 
the angular or rounded bodies referred to are the acidiospores These have 
an average diameter of from 18 /. to 22 /. (1 m=^^ inch), and, like the 
seeds of higher plants, they serve to spread and propagate the fungus. 
Withthese spores usually surrounding each group or pustule, are peculiar 
club-shaped growths termed paraphyses. r f . f 

In the second or uredo-stage the spores are similar in shape and size to 
beaecidiospores but they have their outer surface finely roughened and 
they are grouped difierently. & ^ ^^ »"« 

«hSr^'''Jn'?i?/''''^^'^''"f ^'''^^^^^^'^^'P^'^' *e same club-shaped bodies 
observed in the sBcidio-stage occur. These are sterile organs of doubtful 
fuDCtions which accompany the spores of many fungi. ^ In the present 

^&Z^^Z^y °''*"'' club-shaped tips and are fomewhat incurved 
i:"™ a sort of cup around the spore masses * 

irfwLT:^-^'")*''^ 11^°°"^ or uredo-stage are borne on short pedicles, and 
otherwise differ from the ^cidiospores in having their outer surface rough- 

thle^SedW *^TW*^ '''^^'* stage are very markedly difi-erent from 
»OTe preceding. They are very dark colored, roughened, cvlindrical 

St The.St!«„''^ '.•^"*li,^^'"P*^^*"''"^^^*^^ ^y ^ short, colorless 
Z dprtw 1^' supporting them are comparativelv short, colorless, and 
oonsiderably enlarged or swollen towards the base.' The same colorless 
WS- ''"T^%**^^^ «*^g«' ^' ^''' «een in the two pSing 
C afs^n ,t°+u'''^*^''T'^^'/^^°'*°?*^ ^«^"y "^'ier favorable condi- 
WC^^^ they reach maturity; but when kept dry for a few weeks 
wtt^S IT!^ ^^ germination. The last spores foniied, however, the 
**^S^' *^^y^/e called, retam their vitaUtyfor along time and 
'*eSnfff''";°^*f^ by artificial cultures until the sprini following 
"^S^UZ ^r/^P'^''^^ ^°.*^^ §'°°^«« of germination the spor"! 
^!ed in^^rJfr'^.-^^^^'Ti^"*,"^^"*^^^ Serm tubes which, if properly 

^% dHed fot !l^'''^'' ^y\' P^^^i' ^**?i'^«'*- These spores are^evi^ 
*«»gKni? ^^ immediate and rapid propagation of the fungus 
•^A Sr?^ '^- T' ""H^" *^^ teleutospores preserve the life of the 
'^griitn^L ^^""H' ^°*^ only germinate in the spring, ultimately 
jj8^ to the various forms we have described. ^ 

^'**>Uy SwT''®' ^^^j""^*® by sending out somewhat thickened tubes 
2!««al times ftf/'fT ^'■°"' each cell) which, after attaining a length 
!!?and sLir liS^ Tu^' ^I'i'^'^ '^^^^¥ ™i"»te globose bodies on 
5?" place Sf ^\u TH^f ^^'^'' "^"^ed sporidia, are easily wafted 
';>J:;^ ^place by the slightest currents of air, and when they fall upon 

*****^*'&™L*!ii!lte°^''^^?^,°^'^^'*.^«^«'•^' names by the older mycologia 
vreao mimata, Fers., and Colssosporium minialum. Lev "jj-i-uiuHa 
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u *v,^i.^ ^o mniqtnre thev send out slender filaments which 

and a new fungus growth takes place. 

Treatvient. 

plant. ."'J .^•■*"y *r Aid infSn to Si other, which m.v b. „„. 
leginmug than '?™ »'" "'"f „ ' .CI ™.„iar pii.tule« before deBttojiut 

a7d'5;;'a%.lllnXt1=L'rn'?h\'aSran^ the.,f» , 

this means million, of the «t3 m.'7«.St f^'S n.e of «.luti« 
It is probable that »me l^'f » K'^XZ. ' i. kno»n toprewntll. 

-rstUn^^wtrSnS^^^^^ P-nt on^.e pa. 

ive treatment may be made ^7 applpng ^ *e j^^^^^^ 7 ^^^^ 

solution of sulphate of ««Pf/^^Yea^^^7„f y^^g ^^^^^ with an atom- 
This should be applied to the lX^?,,f.7jri^ 

izer.thoroughlywettmg al the P^^f'^"* ^^^^^^^^ presence even in 

Aft^r drying this preparation is stfo^gly^dh^^^^^^ ^ 

bK ^^AtL^^ove^d :s.?ir ijr r«iu of * * 

dS. (SSSa ™,e.lri«'), may also be t,i«i .. . preventive. 

ROSE-LEAF BLACK SPOT. 

Actinonema rosse. 
There are several parasitic fungi that produce Wack spote upon jj 
leavefof Z cultivat^ roses; but the n^o^P^^^JS^r" iXpo^" ^ * «> 
one to which we generally refer '^ ^^^''\f^f^^^S.&r<ymrf 
known to mycologists as Actinonema rosx -^^ J^f^i^^^Tug g^nus i*** 
b? Libert asiarly as 1826, and afterwards transferred ^ th« ^S of tl* 
Si by Fries. It is also called ^f '«--« ^^^^S' and Er^^on. ^ 
tXd^^aTittt^ailTnVe^^^^^^^^ on "Pi^e.^ 



Sorauer describes 
of Plants '' 



there are local areas apparently free from it. 

External Characters. 

Late in the spring, or early.in the ^^ T^'ifbliS^ 
ance in the form of round or irregularly-shaped black spots upon 
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Figure 106. 

surface of the living leaves. Generally only the full-grown leaves are 
attacked, and those within three or four inches of the branches seem to be 
healthy The spots are small at first, but as the disease progresses they 
increase in size, and may become half an inch in diameter. Often a num- 
ber of them coalesce, and in severe attacks the leaf is nearly covered with 
large dark patches. From the beginning the spots are fringed at the edges, 
and although the form is frequently irregular at first, they usually become 
Oistinctly circular later, especially on the smooth-leaved varieties. In the 
mtter part of the season the spots grow light colored and dry in the center, 
Rowing that that part of the leaf is entirely dead, and by this time, if not 
under' 'T ^^^^^^^^*^^^ penetrates through the leaf and appears on its 

The moss roses and those with thick, rough leaves seem to suffer more 
Mra 7 ^^%^^^^s, but there are few, if any, that are invulnerable to the 
K!^*!! .i^T . ^^ ®^^^P^ ^^^ly "^ ^^^ s^^Bon are apt to succumb 

n ff ' ^ ^^®^^ ^^ *^^ vicinity are diseased. 

vellA^ • ^^1* ^^ ^^^ disease upon the leaf is soon apparent by its turning 
W^Z ^^, P^^^^^s^and sometimes by a yellow band outside the black spot, 
to tiir ^11 ^^^*^®^ approaches, the leaves that are diseased are the first 
anex Af Tr 1 ^'^ During the autumn the yellow color is apt to appear at the 
A leaf ^t ^^^^^*s, whence it spreads downward and is succeeded by brown. 
vervoK .^ *^^®®^ ^^^^ ^^^ ^^^^^ *^P' wi^^ ^ yellow band between, is 
effect nf^^-**^^^^^ ^^ *^^^ disease. Premature fall of the leaves is another 
^i nl + parasite. Diseased leaves may fall before they turn yellow, 
*PPe^ance ^^^^^^^^ ^^ ^^^ fungus generally have a partly defoliated 

^noUn^l^^i ^^^^ ^® ^^^^ ^^^® ^ ^^^^ ^^ ^^^^^ *^^ ^^®^* ^f *^^ fungus 
^er all ft ^ ^^^ ^^^^ ^* actually occupies. Its growth does not extend 
^^foonH +^^ P^^^ ^^ *^® ^^^^ which turn yellow, nor can any mycelium 
■^-^h f +1^ • ^^^^ ^^ *^® petiole when the leaf falls before its time. It 
^at the interference with assimilation which must result over the 
areas, so aflfects the entire leaf as to destroy its vitality. If the T 
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autumn is long and pleasant, the plant is apt to exhaust itself hy putting 
oSTewleavel which are destroyed by frost before they can be of an, 

'^ Th?fungus is very hardy, and does not depend to any great extent upon 
climatic conditions^for its^ development; but, like other diseases of this 
S it proves most troublesome in a moist arid warm environment. 

Roses kept under cover are better protected from infection, and are con- 
seauently more free from the disease. This explains why tea roses an 
others that are kept in greenhouses over winter are not so badly affected 
2 those fn open grSunds.^ The truth is, probably that the disease has a 
W period ofTnfubation before it is visible, and before this period is over 
for rosefthat have been potted, the season is far advanced, and they do 
n^t Cve time to get badly diseased before they are potted again. 

Botanical Characters. 

The narasite, as it is known on the rose, is probably but one stage in the 
life hXi^ of the fungus. From its analogies itis classed with the sph^ri- 
aLusIS a^ougl so far as recorded no.perithecia ^^^^^Jeen (Jservd 
in this species. But in other species similar in habit to this one, peritliecm- 
HVp forrns more accurately known as pycnidia, occur. 

t A^i^V^ «Ti acute angle and form an independent strand. Othe 

'XluSi^e Bpores are borne upon the superficial layer Short ve^^^ 
branches may arise upon any of the ^^rands; thes^^^^^^^ 
cle apart from the epidermis and soon form colorless J.^o-celled spores ^^^^ 
trshort basidia.^ When the spores are n-r^^^^^^^ ^Sg 

upon the cuticle becomes great enough to r,^P^Y V-«+^^^^^^ ^^'" 

the spores to escape. The mature spore is deeply constricted at the u 
of the two cells. The cells are oblong, nearly twice as long as broad, so^ 
timSlar^r a^^^ ends than in the center, and contain two nude . So^^ 
Ses tSwo cells fall apart, and before they become ^^^^^^ from their basi 
the lower one frequently has the appearance of a pedicel, . the 

ThTeffect of the parasite upon the leaf ^^''^''^'^^Z,So^^^^ 
shape of a dark yellow mass, evidently composed of ^^^^ jTfJ^^'C^^ 
conLts that collect in the upper part of ^7^^^,^^^^^^^^^ 
row of palisade cells next become discolored, and ^^^ chloropnyu 
diroreanized and this process slowly extends through the leaf, it^ ^ 
SXrSn o'f fhe cell'contents tbat gives the d^^^^^^^^^^ 
some species of Actinonerm the mycehum itself is dark colored, du 
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rose it has little or no color, and the fringed appearance of the spots is due 
to the fact that a few discolored cells follow the mycelium where single 
strands project beyond the others. Just underneath the fruiting spots the 
mycehum seems to have some color, and these spots look blacker than the 
surrounding surface. 

Treatment 

Owing to the hardy nature of the fungus, and to the fact that the my- 
celium develops within the leaf tissues, the disease is very difficult to 
deal with. Although the fungus does not live over winter in the woody 
portions of the plant, the disease, having once entered a garden, is sure to 
reappear for successive seasons, for the spores are lodged upon the buds at 
the base of the petioles by water trickhng down the leaf stalk, and the 
shoot springing from these the following season is necessarily tainted. For 
the same reason, cuttings from diseased bushes will spread the fungus. 
Unless some plan can be adopted by which the spores can be destroyed 
early in the season, before they have germinated and produced a mycelium 
within the leaves, a garden once infested by the parasite is beyond recov- 
ery, and a new site must be selected, in which no roses must be planted 
that are not perfectly healthy. 

It is probable, however, that we may succeed in saving roses once 
attacked. For this purpose all the leaves should be carefully burned in 
the fall, and the bushes and ground carefully sprayed with some fungicide 
before the buds start in the spring. Much may also be done by picking 
and burning every leaf as soon as it shows the faintest trace of disease. 

A solution of copper sulphate may be used for spraying the bushes, but 
ehould not be used upon the leaves, as it will be apt to bum the foUage. 
After the leaves have started, applications of Bordeaux mixture or Eau 
celeste, modified by the addition of carbonate of soda, will be beneficial 
m preventing the spread of the disease. This treatment should be repeated 
tbree or four times during the season, so as to protect succeeding growths 

STRAWBERRY-LEAF BLIGHT. 

Sphserella fragarix. 

thJ^^^f f^^ ^ ^^^^ ^^ ^^^^ ^^^^^ ^^^^^ ^^^®®* *^^ strawberry plant, but 
flCDest known, and doubtless the one more injurious than all the others 
P^Dined, IS that which causes the disease we have here named '^ Straw- 
W f;* a"^^^^^^-" ^^ ^^^ been called the "spot disease of strawberry 

^^'a' s^^^^ri^'" and often " strawberry rust.^f 
both -^ ^^sease is due to the attacks of a parasitic fungus which is common 
in th ^ V f ^^^^^^y and in Europe. Here we have observed it from Maine 
ne ii;ast to California in the West, and complaints of its ravages have 
itsatt l^ Florida and other sections of the South. It does not limit 

00 wilH^ 1 ^ *^^ cultivated varieties, for we have frequently observed it 
elated ttl?*^' ^^^ ^^^^ ^^ ^^^ common Cinquefoil, a plant botanically 

^acincr^^f^v^^"'^"-^^^^ ^^^^^* fungus was first studied with the view of 
. — ^g Its hfe history by two French mycologists, the Tulasne brothers. 



!Trele 



+ We W' 2d Ann, Kept. Wis. Eiper. St, 1885. 
'^femilv 7r^S- P*^®^,*^ restrict the term "rust" to those diseases caused by species of 
^^aded ?n fl **♦ ^^^ " ^P^*" diseases to such as result from the attacks of parasites 
^^^esofp^^'^^jS^^^^^^^y^^^^^^c^a, etc., adopting the term '* blight" for those caused by 



- v"c RC"ua jrnyuosiiciaf e 
"^ ^Ormularia^ Cercospora, etc. 
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Figure 107. 

SVthe f„n™^n 1879 a.^»*~ *^^^^^^ 

opment of the other forms in its life history. 

External Characters of the Blight* 

Very smaJl, deep purple or red «POts appearing on gf JPP/';^trri5ly 
the leaves are the first symptoms ot this disease, ^^^^e spois ^f 
increie ?n size, and at the same time their color changes froj^ f ^J^^^^ 
redSsh broJnj'eventually they become gray or white m the center^o tn 
they finally present a gray or white central area surrounded by a daxK ^ 

ftoon turn brown, this discoloration usually beginning at t*^^i^^^'P;i de- 
rcomrsh^ivlA and finally die. Similar spo^^^^^^^^^ 
scribed sometimes appear on the calyx and on the stems support 
young berries or fruit. ^ ^ ^^— -^^ 

* Syllog. Fung., I, 505. 
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The effect of the strawberry-leaf bhght on the foliage of the plants, even 
in mild cases, must be detrimental to the processes of assimilation; and 
when the attack is severe it results in the early destruction and death of 
the plants. If the fruiting stems or leaves of the calyx are attacked the 
young berries never reach maturity, or the fruit becomes shriveled and 
unfit for use. 

The injury to strawberry culture resulting from this disease appears to 
have been on the increase during the past five or six years, to the general 
alarm of the growers of this fruit. No special efforts have been taken to 
learn the actual extent to which this fruit industry has suffered from the 
ravages of the blight, but enough has been learned to demonstrate its 
gravity. In some localities the injury effected has been comparatively 
slight, while in others entire plantations have been completely destroyed. 
It appears that the disease is most severe in the States of Illinois, Michi- 
gan, Wisconsin, Minnesota, Iowa, Missouri, Kansas, and Kentucky. In 
southern Illinois, where there are more strawberries grown than in any 
other section of the country, the blight is deemed one of the worst enemies 
with which the cultivator of this fruit has to contend, and the losses sus- 
tained are often very great, A Connecticut correspondent states that in one 
year he lost $1,500 on a field of six acres from the strawberry blight. In 
Louisiana and other Southern States the disease is less destructive. This 
is probably due to the fact that in this section the plants are renewed 
every year, allowing no opportunity for the fungus to gain a foothold. 

The attacks may occur at any time during the growing season under the 
proper weather conditions. Those coming early, if severe, injure the im- 
mediate crop, while later attacks may entirely destroy the prospects of a 
crop the year following. It is the opinion of some strawberry growers that 
the heavier the crop the more likely are the plants to be attacked by blight 
after the fruit is gathered. The death of the plants before the close of the 
8eason sometimes results from these late attacks. 

Some varieties appear to be more subject to the disease than others, but 
we are unable, at this time, to make any classification based on their degree 
of susceptibility. The following varieties have been mentioned* as among 
those most subject to the disease: Downing, Wilson, KussePs Prolific, Big 
l>ob, Bidwell, Captain Jack, Forest Kose, and Manchester; those notably 
tree are Crescent, Windsor Chief, and Sharpless. 

Conditions Favoring the Development of Strawherry-Leaf Blight 

Heat and moisture favor the development of strawberry blight, and at 
any time during the summer when the weather is hot and moist the plants 
bu +^ -^^ be attacked. Heavy dews or rains are essential to infection, 
an^ •+ disease may continue its work of destruction during dry weather; 

na it not infrequently happens that it develops in its worst form in dry, 
cai ^^^^^^^ succeeding a period of frequent or heavy rains. The fungus 
conH v^ *^® malady is truly parasitic in its habits, and, except that the 
heal/^^^^^ which may favor its development be inimical to the plants, the 
thin P^.^i^^lity of the latter does not enter into consideration. Other 
biikJ^^ ^^"^ equal, plants, however vigorous and well cared for, are no less 

^aect to the blight than those in feeble health. 

■*-n resn^nf +i% ^v.^ «^;i +i.^ a:^^^.,^ :^ j^^^uj.-. 



Wd -^^fP^^* ^^ ^^® s^il ^^® disease is undoubtedly most severe when the 
....^^^^J^eavyor wet and undrained. We have in mind an instance which 

^ond Annual Report Wise. Agr. Exp. Station, p. 48. g^ ( r^ 
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will illustrate this point. A plantation of about five acres was bordered on 
one s de by a broo£, towards which the land gradually sloped For about 
Sv feet back from the brook the soil was maxshy and wet while the 
Snder of the field was fairly well drained. The plants on the narrow 
strTp of wet land were much more severely diseased with blight than those 
on 6ie Comparatively dry soU adjoining. The effect was like that some- 
?^^ obseXd when two varieties-the one resistant and the other sub- 
centible to the disease-grow side by side. In the present mstance there 
were a number of varieties planted In rows running at right angles to the 
brolso that the greater severity of the disease on the wet land could not 
be afeibuted to any difference in susceptibility of varieties. The disease 
?n the locality here noted appeared early in May some ten days after a 
heavy rainfall which was succeeded by damp, cloudy weather. 

Heep and thoroughly well drained soil will supply sufficient moisture 
to keepK strawbeify plants in good condition, but not enough to favor 
excessive development of the blight. 

Botanical Characters. 

The fungus causing the strawberry-leaf blight, although of microscopic 
size is a St like the strawberry itself, and consists of a vegetative and 
SoductWe system; the former is the mycelium or plant body of thepar- 
S theMterTomprises the spores or reproductive bodies and the organs 

'''T^M}cSi:Z-^%e'SSiiye paxt of the fungus is made up of slender, 
thread life tXs, which grow between and sometimes into the cells of the 
lost These threads arl colorless (sometimes tinted brown - flexuous 
often anastosmosing, septate ^'^d jarymg in diamete^^^^^^ 

g.ziirJo:u::£.s liztA^ ::SaflhSe7Ae 

'X"^£a;£-Th^X^^^^^^^ system of ^. WJ» ^a,.n. j 

pos^ we have Cn able to determine three spore forms, and possibly a 
&thT the Ihree of which we feel sure are conidia spermatia, and asco- 
«!Tiores We are vet doubtful in regard to the pycmdia,. 
"^SZdZ-TlIhest known, and'doubtless the most important repK^J^ 
tive bodies economically considered, are the conidia. After the myf™™ 
his gromi for a time within the leaves, and the. light-colored central a g 
of the ^ts appear, the threads occupying this ^P^^ion i^^^^^^f J/S 
together at frequent points just beneath the ^^^^^l^i^^J^^^^'^'tithVr 
from these masses numerous short, colorless branches are sent out eiin 
through the stomata or ruptured cuticle, and it is upon their free ends tha 
t£e eariier development of conidia takes place. The length of the bmnche^ 
varies a good deal, but usually ranges between 30 ^ and^ ^. tJ^J^^a 
sometimes composed of a simple elongated cell, but often ^h^ are dm 
by transverse septa into two to several cells. At a later period m the deve^_ 
opmeTof the fungus, conidia-bearing branches may arise from the pen 
thecia, described below. ,,. ^ j^„^inT^iiH firs* 

On the free ends of the branches the young comdia are developed, n 
as minute globose bodies, but, rapidly elongating, ^^^^ «^^.^PP,^^^^^^^^ 
times a succession of spores held together in ^^^^^jj^j^^^^^^^^^ 
their contiguous ends, are formed upon ^^^^SVA. ^IS^^^ 
though very rarely, two sach series are developed from the apex ol a 
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mon support. The free apex of the terminal conidium, whether it stands 
alone or forms one of a series, is obtuse and rounded; the other end and 
the extremities of those standing intermediate in a series are flattened at 
the point of attachment. Their length is from 20 /i to 50 /^, and they have 
a diameter of from 2.5 /i to 4 /i. Often only one-celled, they are frequently 
divided by transverse septa into two or three cells. They are colorless, 
like the stalks which support them, and are filled with a transparent, 
slightly granular fluid. The formation of these conidia continues through- 
out the summer, under favoring conditions of moisture and heat, and as 
they are exceedingly light and germinate readily in water, the rapid spread 
of the fungus and consequent disease over a plantation or section of coun- 
try is easily understood. This stage of the fungus has been named Ramu- 
laria fragari^ by Charles H. Peck, and Ramularia tulasnei by Saccardo. 

At the approach of cold weather the formation of the conidia ceases, but 
the mycelinm of the fungus remains alive in the tissues of the leaves, and 
in early spring a few warm days are sufficient to bring forth a new crop 
ready to spread infection at the first opportunity. 

When the conidia are sown in water at a temperature of about 60 degrees 
Fahrenheit, they will in a few hours send out slender germ tubes, which 
increase rapidly in length by continued apical growth. In forty-eight 
hours the germ tubes attain a length of many times that of the conidium 
from which they start, and are usually several times branched. Water is 
necessary to effect germination. 

If, after a prolonged rain, a drop of water from a diseased leaf, or from 
an apparently healthy one growing close by, is examined with a good 
microscope, large numbers of conidia in various stages of germination will 
usually be seen. It is during such periods that the healthy leaves are 
infected; the germ tubes enter the leaf (either by directly penetrating the 
cuticle or through the "breathing pores"), and once within the tissue they 
may continue to grow independent of external circumstances. 

Conidia sown on healthy leaves of pot-grown strawberry plants, which 
for three days following were kept constantly wet, produced the character- 
istic purple spots in about eighteen days. Similar sowings on leaves kept 
constantly dry were not infected, although the plants in both cases were 
cared for alike, except in the matter of moisture. 

Repeated sowings of the conidia in solutions employed as fungicides 
were made. None germinated in a 1 per cent solution of hyposulphite of 
soda, or in a one fourth of 1 per cent solution of sulphate of copper. A • 
very small quantity of lime in water used in these experiments also checked 
'^e germination of the conidia. 

opermogonia. — During the autumn and early winter there is developed 
?n the mycelium numerous round or ovoid bodies, which, as they increase 
jn size, break through the tissues of the leaf, appearing on the surface as 
pmute black specks. Some of these bodies are the spermogonia, their 
nterior being filled with spermatia. The spermatia have a length of 3 /<, 
Jid are about three times as long as broad. They are produced in vast 
?J^Ders, and doubtless serve some important office in the economy of the 
.^^S^iSjbut just what that office is has never been clearly demonstrated.* 

ceUed, 



fk'^^^v ^^"^®<i Septoria aciculosa, often found associated with Sph^rella frag arise, hi 
mought by some to be the spermogonia of the latter, but its spores are often tw< 
rosaiH "• *^^y germinate without difficulty, contrary to the character of the spermati; 
^^J™y It represents the pycnidial stage of the Sphasrella, but this is very doubtfu 
refia^ /W^*"** has also been thought by some to be the spermogonial stage of the Spfu 
^^A^h\ J^^^ ^® ^^ longer any reason for supposing this to be the case. Another fungc 
itTv^y^^^fi^^^^)* sometimes found associated with the Sphssrella, has been regarded a„ 
yiew amr^^^ form, but from our observations we can see no reason for accepting this 
) although we have occasionally found this f ungjis Qn. leaves desf ~ 
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PentJi^cia.— By far the larger number of the black bodies above meu. 
tionPd a^e writhecia. They are last to come to maturity; at the time the 
Srmat arrfmost abundLt their interior is filled with a clear mass of 
S They axe usually somewhat larger (90 M to 130 ;/ in diameter) than 
S 8T>ermogonia, and their outer walls are more nearly black and appar- 
entktS? or firmer in texture. They are usually partially imbedded 
She mptured leaf surface, but not infrequently they appear to be resting 
dirStly upSn it. At the top of each there is a small opening or ostiplum 
Sh permits the contents to escape at maturity. If the perithecia U 

Txamined during the latter part of winter o^f^'JyifPaSSu^^^^^ 
always found abundantly on leaves destroyed by blight the P^vious year), 
thlinterior will be seen to be filled with numerous transparent sacs or asci 
attached to I thin layer of light-colored tissue resting on the bottom wall. 
SeSsacs are ahont 50 ,x long and about 10 ;. in diameter above, tapenng 
belowtoana^owbase. Within them are formed the ascospores usually 
eSwin number in each sac, which are true reproductive bodies, designed 
no doubt to preserve the life of the fungus in special cases, but, as we have 
already seen they are not essential to its perpetuation from one year to 
anoSer They are narrowly ovoid in shape, being more Pomted below, 
and are'divide^ into two cells by a transverse septum near the ^ddle * 

Co^dia-bearing stalks similar to those we have already described, often 
growTnieat numbers from the outer wall of the perithecium aW the 
ostiolum and like developments have been observed by us arising from 
sSrpartsof the sperionia .These «tf « P-f-^dtaTe^'g 
wav like those which are formed in the eariy stages of the disease, cy 
placing the old diseased leaves, upon which there are penthecia, ^ a mo^t 
SSphere under a tumbler or bell jar, the comdia-bearing stalks and 
conidia will grow from the latter in the greatest profu^on 

From our studies of this fungus we conclude that its l"^,^^^*^'^^ ^^n, " 
itedtothfdevelopments above described: First, there is the mycelium 
which endures throughout the year; second, the conidia, produced in sum 
mer on short stalks Arising from cushion-like masses of mycelium formed 
j^st beneath the cuticle. This stage appears to us ^ ^1]°;°^ ^the 
nvcnidial stage of the fungus of the black-rot of grapes, only, m this m 
Ece Se pycnidial wallsire not developed, consequently the basidia ^d 
?Sr spores are exposed; third, the spermogonia, which appear late in the 
season and fourth, the perithecia, with their asci and ascospores, founa 
i^SV spring on kaves^iestroyed by the blight the previous year. The 
spore-forms a?e the summer conidia, the conidia which ^e nroduc^d on 
Klks that grow from the tops of the spermogonia and penthecia, the sper 

"^ft ronid?:rrrgned for the rapid ^01-^^1,^ JeSt? 
shown by their great abundance and the ease with which they geraanaw 
The ascospores,%ecurely protected by the walls of the Perithe^^^^^^^ J^ 
doubtless designed to perpetuate the fungus under conditions fatal to 

life of the conidia. 

Treatment. 

A knowledge of the habits of the fungus of strawbe^y-leaf Ui^^^ 
showB us that the treatment of the disease must ^^ .^'^^^^^'J^^^^ 
gus, when once inside the leaf, can only be destroyed at the expense oi 

^^ We can mitigate the evil, and often ti mes wholly avoid it, by pu guJPg 

*These ascospores are more elongated and ^^^^^^1%^^^^^ *^^ '^^''^^ '^^ ^^^ 
those figured by Tulasne, but they are certainly of the same species. 
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special systems of culture. By annually renewing the settings and plant- 
ing only in deep and thoroughly well drained soil, loss from blight will 
seldom occur. Some have escaped the ravages of the disease by removing 
all the old leaves immediately after the fruit is harvested and cultivating 
the ground, at the same time adding some quick fertilizer. The easiest 
way to remove the leaves is to mow the beds, then rake the leaves together 
and burn them. 

A simpler line of treatment, and one more likely to secure the desired 
result, is the application to the plants of some fungicide which will destroy 
or prevent the germination of the conidia falling upon the leaves. We 
have seen from our laboratory experiments that these conidia will not 
germinate in very dilute solutions of hypsulphite of soda or sulphate of 
copper. It is a simple matter to apply similar solutions to the plants in 
the field, where it is only reasonable to suppose they will have a like action 
on the reproductive bodies in question. 

Prepare the solution of hyposulphite of soda by dissolving one pound of 
the hyposulphite in ten gallons of water. Apply with a convenient force 
pump having a spraying nozzle of fine aperture. 

The action of this remedy is immediate, hence it is necessary to apply 
it frequently during the season. 

The sulphate of copper solution with carbonate of soda, or the following 
solution of ammonia calcarbonate of copper, may be useful in treating this 
disease: In one quart of liquid ammonia dissolve three ounces of carbonate 
of copper, then dilute to twenty gallons. 

These preparations of copper salts should be applied in the same manner 
as the hyposulphite of soda solution. They adhere very strongly to the 
fohage, and as the copper they contain dissolves very slowly their prevent- 
ive action against the fungus lasts for a long time. . 

A solution of sulphide of potassium or *4iver of sulphur" has been 
employed in combating the blight of the strawberry with encouragine 
results. Mr. R. E. Buff\im, of the University of Virginia, writes: 

DhidTn^fw *^^ Strawberry plants With a solution made by dissolving one ounce of sul- 
S?r?pf H^iS.!? ^J^^* %.^^^^ t T*?^' ^^P^^ti^l. the operation several times before 
ttel^^h^am^^^^^^ 

Prof. J. C. Arthur states in the Sixth Annual Report of the New York 
Agncultural Experiment Station, page 351, thal^ 

Xi^dl^nt S^* ^^^ Of Sharpless strawberries was sprayed four times with a solution of sul- 

'heckla*o?f^TiTif.^!^^^^^^^^ of holding in 

ed as 
ivig- 



UDni! V ^^^^® ^^ whatever remedy may be employed depends entirely 
HeoAa -f ^T^^ toprewtii the germination of the conidia of the fungus, the 
^«88ity of making the applications early is obvious. 
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XXIX. 
BENEFICIAL INSECTS. 



The beneficial insects herein described are among those best known in 
this State, and may be classed as the best friends of the fruit grower, as 
by their united efforts they assist most materialy in the work of destroy- 
ing injurious insects, the natural fecundity of which is so great that they 
could not otherwise be effectually destroyed. 

INTRODUCTION OF PARASITES AND BENEFICIAL INSECTS 

The idea of importing parasites and beneficial insects into this State 
was first conceived by this Board.* As early as 1881, when this Board was 
first established, the propagation and importation of beneficial insects was 
considered, an account of which may be seen m the first report of the 
Board for 1881. to which reference has often been made by our President 
before the various conventions of fruit growers held throughout the State. 

From time to time we have memorialized Congress for the passage ot a 
bill to enable the United States Department of Agriculture to send an 
expert to foreign countries, to search for and import into this State, the 
parasites and beneficial insects there found, for distribution among our 
orchardists, a brief resume of these memorials being here given: 

At our meeting held at Riverside, San Bernardino County, Apnl lA 
1887, the following resolution was adopted: 

Resolved, That a memoriaUo Congress be P'^V/\^^,l^^*titln\f^n!^^^^^ 
in the matter of exterminating insect pests, and a?l^V"g„ ^»'. ^"^xf,^!???:?.^^^ 
ht- made to be used bv the Division of Entomology in the Agricultural l^fP*"™^"'' Vlnnv 
UnHed States, in the investigation of the parasites .-"^prelaceous insects of the "-tt^J 
cushion scale, and all other injurious scale insects in their native country, Austraiin, 
their introduction into this country. 

The above resolution was formulated into a petition and was transmitted 
to the United States Senate and House of Representatives, copies being 
mailed to each Senator and Representative. r. 

In accordance with our wishes as expressed in said resolution, uoi^; 
N. Felton, of San Mateo, introduced a resolution authorizing the \pmmi 
sioner of Agriculture to at once delegate an agent to visit Australia, r*« 
Zealand, and other countries, in search of parasites, if anj were lou 
preying on the scale insects there. This resolution however, failed to pa 

At our meeting held at Santa Rosa, November 11, 1887, we adopted W 
following resolutions: 

Resolved, That the Government of the United States he requested to aOTro£^^^^ 
adequate sum of money to be used by the Division of Entomology of the Umted bt8« 
%teoS^rn'Entomologist to Australia. New Zealand, -d ?diace"t isU^^^^^^^^^ 
native countries of the cottony cushion scale {Iceiyapnrchcm), and of the red ojang« ,„^ 
{Aspidiotus aurantii), to search for and study the habits of parasites and predaceou 
mles of the said insects. 

• Although pubUc attention was first called to it by Mr. Alexander Craw, of Los Ang 
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Second— To collect and import into the United Statt^ T.r«.,o-,ot„ j j. x .. 
infected districts such natural enemies of the above named'scIS^bul^or!;f^ distribute to 
insects, as it may seem best to import, with a viewtath^r^Jf^lt^^'u'^ ?^ °^^^'^ noxious 
'"Resolved, That we reguest the S^veiaTyottheStaVBolf^^J^^ 

brief statement as to t£e importation of^the above meSdscKu^ Into °.lf'T?^? 
States, ravages already committed by them, and what is to h<. f»«~H ? '°*? *he United 
ft^tare if not checked, and to furnishLnator H^rtt^ith c^optWe sTiSe feifribu! 

In accordance with said resolution, I DremrpH a hri^f air.4-^^ x 
the importance of introducing the ^aratSZtiX^et^^lS'l brie^f 
statement of the ravages committed by the scale in^ecte which were oriS 

"ft^ofiSirrraLXr^^^^ '^f^ 

United States Senate and So"S^ of' C-nUtiv^e: t^^^^^^^^^^ 
statement of the ravages committed by scale insects in our State 
fou'lTn^grriten'^^' '' ^^"^^ Barbara, April 10, IS^we^passed the 

n.Sr itll'^.TuVr^afe^e^^^^ '^^ ^^^^^^ -d, whereas, this 

scale (Iceryapurehmi) threatens the very ex^s?enceof th^^^^^^^^ *?^ cottony cushion 

well as numbers of the other fruit trees -and wW»L-t l' "i industry m this State, as 
parasites for these different scale bugs in the pTaces of tbeir''n^r *?/«T". t^at there kre 

Resolved, by the fruit growers of Mifornin ?« %l /• '^ nativity ; therefore, be it 
States Congress bepetitioned fofan aScriaHn^ Tnl*?? "'i'^l^f, That the United 
the Department of Agriculture fw tSe nnrnn,» ,.? "*'i'®^^ *''*" *^'<^' *<> be used by 
where the baneful insfcts are known to Cnriei^aS!! -'"tS V^^^'*' *"./^°«« countrie^ 
Mtural enemies, the parasites, and introducItheTrntoti.ft''/'*''.*'''® J* possible, their 
partment of Agriculture be enabled to make flr/?„ii^ *'^ country; also, that the De- 
possible, overcome these injurious inserts experiments here in the field to. if 

*^l co™,;i"de^ *.'E!" '^"^ "' ""> '*'">'• "' "■« following 

V , „ ,,. Depaetment of State, ) 

•^J.CoLMAN, Esq.. Comviissioner of Agriculture - Washington. June 22, 1888. | 

2|/rn\^L^^^^^^^^^^ Of the UnUed States to the 

«ed me a memorandum from Mr C V R?le v IJ S ^^fTr^T' - ^^^enant Marix has 
^ brought hither from Australia which f7Vp;,rri?JiT^^^^>F*^ reference to an 
S^J Southern California. My attention h«H ?^ ^^^ ^^"^^ ^nd shade 

y^rth Shorb, of Los Angeles who thinks it^s of t^t^- '^^^'4 *^ ^his subject by Mr! 
l^^ pest should be intr&uc^d into this StatI Th p Jntl ^"^P^^^ance that tie enemies 
Ql^^ ^y^^^; ^i^P^s^l for alftLse purposes I Im?^^^^^^ the im^ited 

t^^fsistants sent to Australia at the ^xv^^r^^/r^fiuJ^n ^".^^yor of havmg Mr. Riley and 
Q«^s an aid to the Commission to tKd that h^^^p'^i'?''!^ ^>^^^^>' P^°^^^^<i ^^ will 
•^^eport of the Commissioner to the SecreLy of 1^^^^^^^ '^^^^ ^" "^^^^ ^ P^^* ^^ ^^e 
I am, sir, vour ohpHionf a^,.„„ J^ ^''**^'^^' 



i am, sir, your obedient servant, 



18^ 



G. L. RIVES, 

Assistant Secretary. 
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G. L. KiVES, £sq., As$islant Secretary of Stale: 



fc 



1 T. Rives, £sq., Asszstani oecrcvuiy vj ^^^^^^ ^^ +-u^ ^^^^ . , 

portaiice of the nivestigation f ll^^ed to and i Know o ^ ^^^^ ^.^ ^^ ^^ ^^ 8, 

Uh the proviso that the party ^X a report 4fch^^^^ part of the general report to 
as aids to the Commission, ?,Y^.hprpfo?e tX sTeps at once to carry out t!ie investigation. 

NORMAN J. COLMAN, 

Commissioner. 

Depabtment of State,! 
Washington, June 26, 1888. [ 
^(^lmK^^ Co^^kVi. Esq., Commissioner of Agriculture: . x, - ^ • + x ■ 

"^r I havrto a; Jowleage the receipt o,^ 

which you state that you will ^^^^^%^f{^^^ States to the Melbourne Exhibition, and 
to Mr. i^IcCoppin, Commissioner of the United bta^^^ to ^^^^ ^^ ^^^ Department 

r^t^t'e :»^e^Krr%l*MneVa^ns^med by you through the Chief Co.- 

"InTpTy, Ihave to inform you that *« -U^eTlLrSl^n'^l" V^VcToK^S^Je^^ 
dinate assistants has been ^fl^,^;^^'J^l^^Xr^'otA Inthe present instance, the 
course to the eventual control of the pe^eiary oi ojaic. ^ j fjg j,f the accounts of 

Department approves of Mr- McCoppin s a„angemen^^^^^ jl^ jj 

the persons you may designate to be associateawiinmu ^^^ matters wi«i 

Coppin, who'has ample funds to pay ^^^i^^g^hUirbe al "o submitted to Mr. McCoppm 
which these persons may be «P«''i^?,{^?J' /h'is DenVtment with his final report 

l^roX7ofX.«en. wl!XXau^m«^^^^^^^ accounts, and to whom tbey 
Will report. ^ ^^^ ^.^^ ^^^^ obedient servant, ^ ^^ RIVES, 

Assistant Secretary. 

Accordingly Mr. Albert Keobele, of Alameda gcehj^d ^^^^^^^^^ 
and sailed on the steamer of August 20, 18g, for A^straiia^^^ 

sSn thereSthev began'destroying the scale insects with such rapj^^^ 
S all eyes tumea to this moBt wonderful P^edace^us beetie- From t^^^^ 
trees under cover of cheese cloth, it was evidept *at many baa ^^ 
Er escape, as they were found on other t^^f .^'^l^tts toe'cal* 
The trees being covered it was almost impossible for tl^^^^^^t^^^^^^^^^^ 
but the y<nmg larva, as it crawled about, would pass through opey_, 
beLeen Sefds in the cloth, and would P^P^t'th^MnTvei short ^ 
emerge into a beetle. So fast did they propagate that in a jery sno 
S,nv more of the insects could be found on the outside *an ^n tb' 
Z;rnVhich it had been intended to keep them confined In /priUa j 
Zundrof Mr. J W. Wolfskill, in Los Angeles, upon whose trees tbey^ -^ 
been colonized, were visited. It was astonishmg how qmck tW^ ^^ej 
?heTr movements, and with what rapidity they devoured the scale-^j ^ 
hid E on the place not quite a month, yet many branches coul 
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be seen entirely cleared of the scale. As soon as their value became 
known, persons came from far and near to see if they could secure a few 
specimens to place in their orchards. At the time of this visit April 21 
1889, very few of the Vedalias could be seen. ' ' 

A colony was also placed on a tree under a wire gauze tent at San Mateo 
So great was their increase that in a few weeks a great many colonies were 
placed in different orchards throughout the State. 

Previous to this visit the orange groves of San Gabriel and Los Angeles 
were in a very unhealthy condition; many of the trees were actually dvine 
Several of the growers whom I saw appeared gloomy and were at a loss to 
know what to do, and I was, indeed, sorry that I could not give them anv 
advice that would ease their minds, excepting "to trust to luck, and hope 
for a change," but of what I could not tell. Within a month after my visit 
very encouraging reports came from most every person whose good fortune 
It had been to introduce the Vedalia into their orchards. Soon the news 
spread, and so did the Vedalia. Orchards that had been rendered com- 
paratively worthless through the ravages of the cottony cushion scale were 
restored to their former condition, and to-day we can make known to the 
world that our orchards are agam practically free from the ravages of this 
dreadful pest. Orchardists who had given up all hopes of saVing the r 
orchards are now jubilant over this "God-send," and are now preparing to 

rardi^fy i^dSr^ "^*^' ^^-^ ''^ ''''' *^^ ^<'"<'-"^ ^^^^^^^^ 

tioSaSr*^'^ of Agriculture, in acknowledging the receipt of our peti- 

Your] 
suggest. 

Jfvepetitioned US to ufdertX ThfsXrfw ? ^^""^^ ^""^^^^^ ^^'^ *^^ ^^ti^n which you 

fe ■^nd'^mSrJ'of Co"n«re/s ffol"vour ^"^L^lf^- *«■" i", t^.PO^session of the 
^»<»ne action may poLlblyl^e XonghtX^^ "^'°^ '""'^ legislation, and in this 

?"^^8t to ittml^^L^ry'^^'^""/ ^'}^^l' *^S '^"^^"g «f ^^ ^^P«rt ento- 
""'"^J. if PoSt •' ^ A Zealand and other foreign countries, to search 
^n*!. that^nrf ' '"*'"<'^"<^? i"t« this State the parasites, if an} could be 

*^.andttei"P?" «<^^lV'?-'''*'"^*^"^^"«"«'^i'^d«'^^« dulyconsid- 
me tollowing resolution was unanimously adopted: 
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nesouea, That a special «.-* be^^enUo Anstra^^^^^^^^^ 
such parasites that prey W" scale and other^n j^ ^^^^ parasites that are mjuri- 

Cfel-^&'^-d^ve"^^^^^^^^ tl^ose that prey upon any such scale .^ 

other insects. 

The selection of an agent and aH a.rang^^^^^^ 
utive Committee of t^^.f^e'^ as doubts were entertained as to the 

ri^tlfen^t^ltST^^^^^^^^ 

is only with reference to our I^Jf .^^^^/^^Sc^f ,S^^^^^^ the introduction 
While we have conquered ^^e cottony cuBhu^n scale j^ ^^^^ 

of the Vedalia corc^^no^^8, we feel that tnere exiwis " 
faJSitls that keep i" chec^ all th-*^^ Sy a"eT ttony cushion seal. 
Mr. Keobele reported that he couiannaomy| gfieltered places, 

in Australia; they could only be found ^^ g™^j^^^^^^ ^he trees where 
the reason being that the parasites ^^d desteoyej^^them^ ^^^^^ ^ 

^Ylcc^i^le with tje^f S^i^ns i^^^^^^^^^^^ 

SSaf wt^orXft^bXrl^^^^^^^^^^ £ Senate ^nd House of Kep. 

sentatives: . i n^nvon 

'^ThTthe clixnate and soil of this State -ead^pte^^^^^^^^^^ 

frai?s of good -J^^lity ^d '"^X *.necTany''^^^^^^ otives and olive o.l, 

«uch nroducts in the United States, especially pi uiic, ^^^^ ^j, ^ na^on. 

'"Thifttie success of t^i^^^XmVo^te^ro^m ?or^^^^^^^ Calif ornia, threatens 

insects. , 

beneficial insects. ^^^^^^^^^^^^^ of memorial. 

The following letters from Representatives Clunie -^ ^^omw a^^^^^^^ 

Ser"mSl4l^c!?Snln£^af^^^^^^^ 

United States Se^a^*') 
Washington, D. C, December 12, le^ • ^ 
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Washington, D. C, December 14, 1889. 
B. M. Lelong, Secretary State Board of Horticulture, 220 Sutter St.j San Francisco, CaL: 

Dear Sir: Your letter of November eighth to Senator Stanford, in relation to memorial 
of Fruit Growers Convention of California, has been received. In reply, I am directed to 
inform you that it has been carefully considered and will be presented in the Senate. 
Yours respectfully, 

JOHN B. McCABTHY, 

Private Secretary. 



House op Eepeesentatives, D". 
Washington, D. C, December 9, 1889. 



S., 



} 

B. M. Lelong, Secretary Board of Horticulture, San Francisco, CaL: 

Dear Sir: Your letter received. I note what you say in relation to the spread of scale 
insects, and believe it to be the duty of the Government to make an appropriation that 
will enable the Department of Agriculture to take steps to rid the country of scale insects 
Anj^thing that I can do to secure an appropriation to rid the country o*f this blight and 
to give the fruit growers of the State of California that to which they are justly entitled 
will receive ray earnest efforts. Should any legislation come up during this session of 
Congress that afreets the great interests committed to your care, do not hesitate to inform 
me of your wishes on the subject. 
Yours truly, 

THOS. J. CLUNIE. 

Washington, D. C, December 14, 1889. 
B. M. Lelong, Secretary State Board of Horticulture, $$0 Sutter St., San Francisco, Gal: 

My Dear Sir: I am^ in receipt of your letter of the third instant, inclosing copy of 
memorial from the fruit growers of California in relation to the scale insects from foreign 
counlnes. I will have the memorial referred to the Committee on Agriculture, in behalf 
of the appropriation you request. 
Very truly yours, 

WM. W. MOBROW. 

THE LADYBUGS (cOCCINELLIDJE). 

, This family merits the principal credit of limiting the increase of other 
insecta Its fondness for plant lice being well known. The rounded or 
« i^^^^H^^^^^ ^^^^ ^^ ^^^®^ insects, commonly known by the name of 

ladybirds/' and their dotted coloration, render them one of the most 
easily recognized of all the families of Coleoptera. Their three-jointed 
tarsi and the broad hatchet-shaped terminal joint of the maxillary palpi 
are their most distinctive organic characters. The tarsal joints are always 
uuaied and cushioned beneath, and the second joint is deeply bilobed. 
A nese msects seem to be specially appropriated to keeping in check the exten- 
sive tamihes of plant lice, both the leaf lice (Aphides) and the bark lice 
iv^occides), upon which they feed voraciously in both the imago and the 

va states, and they are also known to devour the eggs of other insects. 
8Dinp« ?-^^® oblong, blackish grubs, and are usually thickly beset with 
them ^^^^^ ^^^ ^Iso furnished with smaller spines or prickles, giving 
with \^ 1 "^^^^^fi®<l' ^ formidable appearance. These, as in the case 
L B ^^^^ larvae, are much more voracious than the perfect insects.— Dr. 

cases i!^^^^^^^' ^^ ^^^' ^^^^® mostly on insect life, and only in exceptional 
«iever ^^^ ^^^ ^^ ^^^ beetles ever been found feeding on ripe fruit, and 
Wpt J^^^^^*^^"^- '^^^ Diabroticas (squash and cucumber beetles), 
'^ver, have often been confounded with the Coccinella. 
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EXPLANATION OF PLATES. 



Plate I. The Olive. 

Figure 1. Picholine — Showing the natural size and character of the lea^ 
pit, and fruit. i. r *« •* 

Figure 2. Redding Picholine (OaJ.)— Showing the character of thefirmt 
and leaf; natural size. 

Plate II. The Olive. 

Figure 3. Columella— -Showing color of fruit when ripe; two thirds natu- 
ral size. , 

Figure 4. Umna— Showing bearing character of the tree, color of tne 
fruit, etc.; two thirds natural size. 

Plate IIL The Pig. 

Figure 5. Longitudinal section of the fig { White Adriatic, Cal), showing 
the fruits inclosed by the fleshy conceptacle. 

Figure 6. The leaf of White Adriatic {Cal). . ^ 

Figure 7. Section of one-year old bearing wood, showing the size ana 
shape of the pith; natural size. 

Figure 8. White Adriatic {Cal.) fig; two thirds natural size. .. 

Figure 9. Second crop fruit, showing rate of development, as the jw* 
crop matures. 

Plate IV. Beneficial Insects. 

Ve^Ma cardinalis (Australian Ladybird); enlarged. 

V^fyAia cardinalis; natural size. , .^ 

Pupae of Vedalia cardinalis on an orange leaf; natural ©»• 

LarvfiB of Vedalia cardinalis; enlarged. 

Branch infested with Icerya purchasi; natural size. 

Larvae of Vedalia cardinalis at work. 

Larvae of FedaKa cardinaJis; natural size. 



Figure 10. 
Figure 11. 
Figure 12. 
Figure 13. 
Figure 14. 
Figure 15. 
Figure 16. 



BENEFICIAL INSECTS. 



1 



Plate IV 



Fig.Naia 



R&N0I6:''' 




RgNoI4 



URVA £KURG£r> 



VEDALIA CARDINAL^ by \^jOO 
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AUSTRALIAN LADYBIRD. 



Vedalia cardinalis, Mulsant. 
{PMe IV.) 

The introduction of the Australian ladybug {Vedalia cardinalis) has 
proved of untold value to the horticultural interests of this State, and 
especially to citrus culture. 

Several years ago the cottony cushion scale {Icerya purchasi) was intro- 
duced into this State on trees imported from Australia. Since that time 
everything that could be done was done to exterminate it. All efforts 
failed, until the introduction of this little beetle, the Vedalia cardinalis. 

So great were the ravages of the cottony cushion scale, on citrus trees 
especially, that in many districts the growing of the orange and the lemon 
was about given up, and, as Mr. Kercheval adds: 

More deadly than the hordes of Goths and Huns that came to plow Rome and harrow 
Italy, came the countless legions of Icerya, and shriveled foliage and bare and blasted 
boughs everywhere told of their resistless and ruthless march. No watchfulness or vigi- 
lance could guard against their attacks or turn them from their victorious course. Then, 
in the deep night of our despair came a miracle and relief. As silent and noiseless as 
came the angel of death to smite the Assyrians beleaguering God*s chosen people, so came 
the Vedalia to our aid, and like Sennacherib's countless hosts, the cottony cushion legions 
almost in a night melted away and were no more. What a vast army of men and miflions 
of dollars couid not have performed in years, a mere handful of Australian ladybugs has 
virtually accomplished in a few weeks, and even to us who have watched their work most 
closely, it seems utterly incomprehensible, and almost beyond belief. 

The original importations were colonized on trees in Los Angeles, the 
trees being previously inclosed with cheese cloth. A few months after 
their arrival in Los Angeles many more of the Vedalias were seen on adja- 
cent trees than on those under cover. The larvae had escaped through the 
cheese cloth and pupated outside. At the time of my visit to Los Angeles, 
last April (1889), the beetles and larvae could be found on trees some dis- 
tance from where it was originally intended to keep them under cover. 
The Vedalia increased with such rapidity that in a very short time many 
colonies were distributed throughout the State. Two colonies were placed 
on trees at San Gabriel; these were placed directly on the trees without 
cover. During my visit there, Mr. Chapman was able to show me only a 
few in the pupa state, and only one beetle was seen, although many larvae 
could be seen actively at work. 

So rapid was the increase and self-distribution of the Vedalia that in 
many instances parties carrying infested branches on which to transport 
the ladybird found, on examination, that they were '^carrying coals to New- 
castle," as the branches were full of Vedalias. 

Mr. J. W, Wolfskin, of Los Angeles, upon whose trees they were first col- 
Jiiized, attended personally to the distribution of colonies to all who applied 
^rthem, and during one month distributed several thousand. Professor 
p W. Coquillett, Special Agent United States Department of Agriculture, 
*^whom the Vedalias were originally sent, and Mr. Alexander Craw (Mr. 
^^olfskilPs foreman) also devoted much of their time to the distribution of 
^any hundred colonies of the Vedalia. In San Gabriel, Colonel J. R. Dob- 
^Qs distributed several hundred colonies from those on his place. By the 

rst of August the Vedalia had almost exterminated the Icerya on this 
u^% and as no more food existed on the trees, the larvae descended, and 
^onBands of them were seen crawling on the ground under the trees. 

er^ns wishing colonies came to this place from many adjacent districts 
"**^Bted with cottony cushion scales. i 
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The method used in gathering them consisted m takmg *» the orchard 
branchS of trees infested with cottony cushion scales, and Pla^mg them 
on the ground under the trees; in a few moments- the larva> o? the Vedalia 
would frSon them; the branches were then lifted carefu ly and placed 
Tboxes and caiTied in wagons to infested orchards The limbs were then 
Saced in the infested trees, and the larv^ allowed f^U Worn of the 
S ace During my visit to San Gabriel, in September 1889, 1 was unable 
Cm a dnglelwing cottony cushion scale. Does not this seem truly wou- 

*^%^he' orchards visited showed a remarkable improvement. In those 
orchardrmany trees which had been badly infested previous to the intro- 
duction of the Vedalia, had ceased growing, and had also ceased fruitmg; 
fheVhad hardly made any growth during the past and present years; but 
thoLKs famhappytosay,Ifoundtobemakingaheathygrowth So^^ 

had made a growth of fully two feet, and in a short time all will have 

+viwr!polp^pd their visor A young orchard had made wonderful 

VSlTsSeiieZJ&^^^^^ still hung on the trees no trace of 

frravages ofX Icerya remained, and the same may be said of trees m 

^IrSi "Jfcoute, take a little time for the trees to entirely recover their 
viior but neS year many of those once so badly infested wil produce a 

SE^Sr^hef tK^w^r^L^et tS^^^^^^ 
May however, I took from those trees several hundred befes, and d^ 
tributed them throughout the districts in the northern part of the State 
where the cottony cushion scale esisted. ^ 

A colony was sent to Sacramento on May 24 1889, ana as ^ne wea 
wat aSte warm they increased very rapidly, and were soon to be found on 

£tsJ^^^^^^^ sTSeVto«^c» 
St F&nn re^rted that he was able to find but very few living cottoy 

^'^Sw'fof the Vedaha at this place has been thoroug.^^^^^^^ 
cushion scale had infested all the citrus trees there, also the ever^ 
and shrubbery in the gardens. The large elm and poplar trees on i 
ways des haValso heel infested Some of these trees a^e beautifulo«a^ 
Tents, being over forty feet high, but there ^^^^^^ to be no ^he^ ^ ^^_ 
of treating them than by cuttmg them down There is now, now 
no nped ol destroying such fine and valuable trees, for the Vedalia,^ 
King ptced tCreached every part of the limbs and destroyed itej«)^ 

At San Mateo aAd Menlo Park the loss sustained by the ravages o^ i 
cottony cushion scale was also great. During the past few years ma 
vZSe trees were cut down. In one ^'^^^^ ^^^^I^^^^Zii^^^^ 
became infested. These trees are very large, be^ng over f^eet m ^^ 
and the trunks of many measure over sixteen feet in circutnie 
"What is to be done? " was the question that agitated the minds^of t 
interested, and, as Commissioner Kimball said ^b^^ ^^™ tjles^' bot 
"It seems almost impossible to eradicate the scales on such trees. 
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since then the Vedalia has been distributed, and every vestige of scale 
destroyed. 

Besides those mentioned above, I have distributed many colomes of the 
Vedalia in Santa Clara, Santa Cruz, Sonoma, Napa, Marin, El Dorado, 
San Joaquin, and Tulare Counties, and, in fact, have placed them wherever 
I learned that the cottony cushion scale still existed. 

- The Vedalia an Epicure. 

Several experiments have been tried during the past summer for the 
purpose of ascertaining their feeding habits. So far as known, they feed 
only upon the cottony cushion scale. A colony was placed on a tree badly 
infested with the brown apricot scale. The beetles were seen alive two or 
three weeks after they, were placed on the tree, but soon after this they 
disappeared. No larvae were found on the trees. The beetles evidently 
did not lay any eggs on the tree. This conforms with what I saw at San 
Gabriel. The beetles were seen in great numbers on non-infested trees, 
running up and down the limbs in search of the Icerya, but nowhere on the 
trees were eggs of the Vedalia to be seen. A few of the beetles were cap- 
tured and placed in a box containing branches infested with cottony 
cushion* scales, and immediately upon entering the box they began to lay 
eggs upon the infested branches; and in no case could a single egg be 
found laid at any great distance from the scales. In almost every instance 
the eggs were deposited directly under, on, or near the scales, and the 
young, as they hatched, began at once to feed upon the scales. Another 
lot was placed upon a tree infested with woolly aphis. The result was 
reported to be the same, as the Vedalias would not feed on them. A colony 
was also placed upon a tree infested with plum aphis, with the same result. 
Dr. Kimball, of Haywards, however, reports that a colony he placed on 
orange trees infested with the soft orange scale fed upon them. At the 
time he placed them on the trees, the scales were young and soft; there- 
fore, the experiment is worth further trial; but so far they cannot be induced 
to feed upon any other injurious insect than the cottony cushion scale. 
The most singular thing, however, is that, while they refuse to feed on other 
insects, they devour each other; the larger eat up the smallerjones. 

Description* 

Professor D. W. Coquillett, Special Agent United States Department of 
Agriculture, has described the Vedalia cardinalis, and gives a general 
account of its habits in Volume II, page 70, 1889, of a periodical bulletin 
of the Division of Entomologv, called "Insect Life; '^ this article is here- 
^th appended: 

Early Stages 

j^^^'~~plongate-OYate, or rarely elongate-ellipsoidal, its width 

I ?» • ^®^y rough, or scabrous; deep orange red; length, .C 
^jl*yA-— Figures 13, 15, and 16, Plate IV iFirst /S<agr«)— Dark orange red ; first segment 
each -H^ small black warts placed subdor sally, and with two long whitish bristles on 
^n^side; segments two to eleven each, with three dark brown warts each side— those on 
JJ|«jents two and three situated in the subdorsal, supra-stigmatal, and stigmatal regions, 
8tjg^ loose on the remaining segments are situated in the dorsal, supra-sti^matal, and 
»wS* V""^^^^^^^ ; each of those in the stigmatal region bears two long whitish bristles, 
Jnent f^^ 1 ^^ ^^^ others bears a single shorter whiti.sh bristle, those on the eleventh seg- 
itj sirlp J^^Sest ; head about five sixths as wide as the first segment and slightly darker, 
*itli o °l^<^kish; six thoracic legs orange red, the tibiae darker; last segment furnished 

^*«tractileproleg. 
*ideM t^^^**""^^"^^ ^^ ^^ ^^® ^^^^' ^^th these exceptions : Head about three fifths as 
«n,j j!r'^^ first segment; this segment bears -two additional bristles near each corner. 
^t inmSf ^^^ ^^ front of the mid(fie; second and third segments, each with an addition^ 

"cn smaller wart in front of those in the stigmatal region, each bearinga ^M# ^^ 



never more than one half 
,02 of an inch. 
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Short bristle; bristles, except those in the stigmatal region, black, the warts in this regioj 
'^^S'l"4i-Tami'L^^th1'srcU exc^^^^ that the head is proportionately narrow., 
being only about one half as wide as the farst segment. subdorsal and supra- 

i^owJA Sto3«.-Sameas in ae thnrd ex^^^ segment, are connecteJbv 

f E^SS'tSet^ly nX b'^cVme^s^o^errd oJ with a lifht gray powder; length 
''pJ^A i'ilu«12 Rati Iv'-Pl'rtiallyinclosed in the oidlarval skin, which is of awhifeh 

die of ^lie eighth the exposeap^^^^ mu gorsum of this segment, and also that of 

tTelet^fanTthtr^^tlgm^tfellblo^^^^^^^ interrupted do,3al 

"T'iifoCingfabTeShibits the length of time passed by these ladybirds in their dif. 
f erent stages : 



Egg Laid. Egg Hatched. 



April 20. 
AprU 23. 



Apr. 26. 
Apr. 29. 
Apr. 27, 
May 6. 



First Molt. 



May 3. 
May 3. 
May 3. 
May 11. 
May 11. 



Second Molt. 



Third Molt. 



Pupated. 



Beetle Issned. 



May 5. 
May 7. 
May 5. 
May 14. 
May 13. 
May a 
May 17, 



(?) 
May 15. 
May 11. 
May 19. 
May 17. 
May 12. 
May 22. 
May 10. 
May 11. 
May 12. 



May 14. 
May 19. 
May 19. 
May 29. 
May 23. 
May 20. 
May 31. 
May 17. 
Mav 19. 
May 19. 
Apr. 25. 
Dec. 5. 



May 21. 
May 26. 
May 26. 
June 5. 
May 31. 
May 2a 
June 5. 
May 25. 
May 27. 
May 27, 
May 4. 
Dec. 18. 



beetle, a little over thirty-five days. ^^ ^^ ^ breeding 

Three of the beetles which issued f^om the pupa May roi^^^^^ one of them 

cage in a sunny window of my office and supplied ^i^^ f Jiabundance ot too^^^^ 
^difdonthetwL^^^^^^^ 




laid untU the adult which originated from ^^ <lif^ ^Sfr howew 

two months. During the cold^^.P^r^io^^f *^^^ 

extended considerably beyond this li"^^^, as mil be seen D^^ thirteen days 

K^e^re^^^^e Zl ?Sp« SryTt^^-tToa^ttiUtle five days later. 

Sabils and Natural History 

The eggs are usually thrust beneath the Iceryas, but are sometirnes attached ^J^^fi 
tony egg masses; they are placed on one of the.r sj^des someUmes s.ngly^^^^^^ 

:!Ke"s5dnsT-5i»"-^^^^^^^^^^^^^ 

SaysrwhlnHhesMn^alongite back splits op^.e^^^^^^ 

S€u%V"c^irrir?rrS^SwT^^^^^^^^^ 
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laving begins the next day, and la continued during nearly the entire life of the beetle. 
O^e that I kept in a breeding cage, and supplied with an abundance of food, deposited 
forty-two egga in eight days. The total number deposited by one female wiU probably 
average from one hundred and iifty to two hundred eggs. 

The adult beetles as well as 'the larvae also feed upon the Iceryas, but with this differ- 
ence, that the attack is usually made from above instead of from below. 

I have never seen these ladybirds in any of their stages feeding upon any other insect 
than the Icerya. On one occasion I confined six ladybird larvae in a breeding cage con- 
taining black scales {Lecamum olea, Bernard), some of which were quite soft, but after the 
lapse of seven days none of these scales had been attacked, whereas three of the ladybird 
iarvae had been devoured by their comrades. At the same date I placed an equal number 
of these larvae in another cage containing specimens of an undetermined species of Leca- 
nium found on a peach tree, several of the scales being still soft, but at the end of seven 
days none of them had been attacked, while four of the ladybird larvae had fallen a prey 
to their rapacious brothers. I also tested these larvae with a species of plant louse found 
on orange trees, but they did not attack them. It seems very evident, therefore, that the 
Iceryas are the natural food of these ladybirds, and they feed upon these in all their staees 
even attacking the winged males. ^ ' 

1 have never seen any of our native insects attacking these ladybirds, although Col J 
R. Dobbins informs me that on one occasion he saw a lace-winged fly larva (Ohrysopa 
sp., unnamed) m such a position that he thought it might have been engaged in feeding 
upon a ladybird larva. The ants do not molest them. 

llmportatiqn and Spread^ 

The first consignment of these ladybirds reached me on the thirtieth of November and 
numbered twenty-eight specimens; the second consignment of forty-four specimens 
arrived December twenty-nmth; and the third consignment of fifty-seven specimens 
reached me January twentj^-f ourth ; making one hundred and twenty-nine specimens in 
a 1. These, as received, were placed under a tent on an Icerya-infested orange tree, kindly 
placed at my disposal by Mr. J. W. WolfskiU, of Los Angeles. Here they were allowed to 
breed unmolested, and early m April it was found that nearly all of the Iceryas on the 
inclosed tree had been destroyed by these voracious ladybirds. Accordingly, on the 
twelfth of April, one side of the tent was removed, and the ladybirds were permitted to 
spread to the adjoining trees. At this date, I beean sending out colonies to various parts of 
the State, and m this work have been greatly aided by Mr. WolfskiU, and his foreman, Mr. 
iCiImJ"^^ f ?^ ^%^J^^ T?^i? were well acquainted with the condition of the orchards 
hnnriri^ * S^^Jl^ ^^^^^ . ?7 the twelfth of June, we had thus sent out ten thousand five 
SjK^ 1- fifty-five of these ladybirds, distributing them to two hundred and eighty 
Hrv« infw 5^?^^*^'-^^i^" nearly every instance the colonizing of these ladybirds on 
ibmJi «i^i f® «*^®-®^ ^"^ ^^^ open air proved successful. The orange and other trees-- 
vft?H wf K^^^^ ^"^ number-and also the shrubs and plants growing in Mr. WolfskiU's 
thlh- own i!tT practically cleared of _ Iceryas by these ladybirds, and the latter have, of 
Kom the Trf^inKee ^^J^^^^^^ ^'^^ ^o a distance of fully three fourths of a 

laSf Pnnt?^^^ ^^^^ consignments of these ladybirds referred to above, 1 also received two 
Wed ?wlT^"*'' ^^^ ^"^^^rSl ^^^?^ ^^^^^^^ ^^ ^n February twenty-first, and num- 
larce orfl3"2r 'P.^^^^^^^s. These I colonized on an Icerya-infested orange tree in the 
mentof fh?! ^^^''^^^^i^^^i^f.*^ ^^^^^^^ J' ^' i^obbins, of San Gabriel, Thilast consign- 
left wUhfe %? specimens arrived March twentieth; one third of these I 
wveTrovP nw i P^^T^""^' '^^''?»^^^ remainder I colonized on orange trees in the exten- 
thesf co^oi?ll^^i? ^y ^essrs A. B. & A. Scott Chapman, in the San Gabriel Valley. AU of 
groves I ffS^n^ ,^^f i^P^I^ exceedinglv well. During a recent visit to each of these 
original cSo^^ ladybirds on trees fully one eighth of a mile from those on which the 
Thltree^Tnoi •^^/?J'^^^^'^»>*V^S *^^^ distributed themselves of their own accord. 
''^ry thick! v?r,?Pif^f ^^f^.S"^ V" *^^ ^?^^ ^^ Colonel Dobbins were quite large and were 
icerya conTHK?*^^ T^^ *u^ Iceryas, but at the time of my recent visit scarcelv a living 
^^y bodipi^of f^ T "^^ ^^ these and on several of the adjacent trees, while the Sead and 
^^ trees hnH i ^^^^V^ ^l^^^ .clinging to the trees by their beaks, indicated how thickly 
^'^rds had done their k^- these pests, and how thoroughly the industrious lady- 

TWICE-STABBED*IjADYBIRD. 

Chilocorus bivulnerus, Mulsant. 

^ft ma^^^i^ °^ ^^^ ^^^^^' ^^^^^^ 108, is .23 of an inch. The body is covered 
opines ^r?, ^^"^.^Pii^es, each of which is armed with delicate supplementary 
"*al seffm ! ^^^^ ^^ entirely black, with the exception of the first abdom- 
*gmen* ^^^ ^^^^^ ^^ ^^S^^ yellowish, the spines the same color as the 
«i, except at the tips, where they, too, are black. T 
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Figure 108. 



Figure 109. 



, . . i-A ^ «^^+a r^Ti i+q winff covers, resembles the Cocci- 
[This pretty little beetie with bnght red spots o^^^^^^ resembles the Exochmu, 

rJua ooulata, ^l^^' J^^'^J^T^Zo^^is ravi<^^ smaller, the E=oochomu> 



pii 
m 



largest of these three species.] 



wing cover. 



pilate's ladybird- 

Exochomus pilatei, Mulsant. 




Figure 110. 

marked with two rows of black spots. ..^..bird and may easily J" 

TViP Vieetleis larger than the twice-stabbed JaayDira,d.nu "w { the 

«„, I coSfin«i »wal totles m » to^>»r aays ^I ^^^^ 
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of the other species; it is of a light reddish color, and has a ilat head. After 
the escape of the beetle, the pupa case becomes of a white color and the 



spines 



black. 



THE EYED LADYBIRD. 



Coccinella oculata, Say. 




Figure 111. 

This species is not very common in this State, and I cannot find it men- 
tioned in any of the lists of insects occurring east of the Kocky Mountains. 
It hardly seems possible that the form figured above belongs to the same 
species as the one figured below, yet it is so regarded by our best authori- 
ties. Upon this subject, D/. G. H. Horn, our best authority on this group of 
insects, writes me that, "As strange as this may seem to you, it is a demon- 
stratable fact. Exochomus and Chilocorus have species resembling the 
typical Oculata, but these have a very different thorax.^' 

I inclosed several ladybird larvae in one of my breeding cages, suppos- 
ing that they belonged to the same species, and from them I bred both the 
typical form of Octdata, as figured above, and also the variety Abdominalis^ 
the larvse and pupae of these two forms being indistinguishable. — Coquil- 
lett. 

This species resembles Chilocorus hivulnerus and Exochomus pilatei very 
closely, the beetles of these three species having twt) red or yellow spots on 
the wing covers. There is, however, a very marked difference. The spots 
on the wing cases of this species are yellow, while those of Bivulnerus and 
Pilatei are bright red. These latter species have no markings about the 
head and thorax, as in this species. 

ASHY GRAY LADYBIRD, 

Coccinella oculata (var. Abdominalis) , Say. 






figure 112. 



Figure 113. 



Figure 114. 



i^/^^^ very pretty beetle is found abundantly upon different kinds of 
infeftt^^ ^rees throughout our State. It is mostly found on citrus trees 
^€d by the black scale {Lecanium oleas). According to Comstock,f 
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"the length of the larva when full grown is .4 of an ii^ch;«olor spotted, 
with Sv greenish white, black, and orange above; face yellow, remainder 
witn airtv greeiiisu VY , ' • „„v,iariy margined before and behind 

iShfySU' tSL^aS si^^^^^^^ a b?oad longitudinal dorsal 

n 1+.;^! Z+Xoracic segment with a broad central dorsal spot; each 

S:affiin"*g=s eS". «,, last, «f '.""^^nSilia 

iinnn thp fourth abdominal segment is very broad; segments one ana tour 
SShTpair of subdorsaf yellow spots; all -g«f/ ^^^^ ^^^^ 
■Hrith a row of lateral yellow spots on each side. There is a pair oi smaU 
mbdorsTblack spots^to each abdominal segment and much larger ones 

vJn^ aSut 2 ot an in?h; general color white, tinged in some hghte nth 
SiSTaronnd margin slighUy yellomsh; wing covers jellowieh; ^ 

frS^trltir^igm^nt' aST^ase in =- '"'"Xf^'i 

wing cover, of the size and shape indicated m the figure. 

AMBIGUOUS LADYBIRD. 

Hippodamia ambigua, Le Conte. 



T 






Figure H5. 



Figure 116. 



Figure 117. 



•^S.SSAcaS/g^rSS'wow; ^ 

part of the metathoracic segment, and a larger one on ^^c^^^^^^^ ^,^ 
Ihe leg; the first abdominal segment ^^^h large subdor^^^^ 
spots; second abdominal segment with small lateral spots, which ar 
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{he endings of two long lateral spots, beginning on the metathoracic and 
extending across the first abdominal segment; fourth abdominal segment, 
with subdorsal and lateral spots a little smaller than those on the first; 
sixth and seventh, each with small subdorsal spots. 

The length of the pupa is .23 of an inch; width .14 of an inch; general 
color, dull orange yellow; prothorax yellow, with a dark, sometimes black, 
margin, a black spot on either side the median line on both front and hind 
margins, also another on each side just external to those on the hind mar- 
gin. In some specimens there are two dusky discal spots on the prothorax, 
which sometimes extend forward and unite with the middle anterior mar- 
ginal spots. The wing cases are tipped with black; the legs are black, and 
the abdomen furnished above with a double row (almost, if not quite, con- 
tinuous) of black spots. 

The adult beetle resembles the blood-red ladybird, but is narrower in 
proportion to its length, and is flatter. The thorax is black, with its two 
fore corners dirty white. The head is black, with the middle of the fore- 
head whitish. It is about .23 of an inch long, 

CONVERGENT LADYBIRD. 

Hippodamia convergenSj Guerin. 




Figure 118. 

./^^^ is quite a common species and is found throughout the State. In 
the summer it is found very plentifully in among corn and vegetable 
growth. The larva feeds on other insects. The beetles also feed on insects 
such as aphis, young black scale, etc.; they also have been observed feed- 
"*g on ripe fruit, but only after other insects or birds had first eaten into it. 

BLOOD-RED LADYBIRD. 

Coccinella sanguinea, Linn. 




Figure 119. 



Figure 120. 



This 



'enetjf f}^^ ^ i^ot very common, and is only occasionallv met with. The 
6 n ot the pupa (Figure 119) .2 of an inch, and the width .14 of an inch. I 
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" Shaue broadly oval. General color of body, dirty yellow; median Ibe 
of thS of a liSi? orange color; first, fourth, and fifth abdommal seg- 
mentJTermhiate laterally with bright orange-colored spots and the fourth 
S)domi^aTsegment beare two dorsal spots (one on each s^Je of the median 
hneHf the same color; there is also a subdorsal row of black spots on 
each iment except the second abdominal; w ng covers blackish. 

"The Suit beetle is small (.2 of an inch long), and is almost hemisph«. 
ical in shape Its color varies from brick-red to blood-red; thorax, b ack, 
with ?woo?ange spots, and edged with the same color; and head, bla.k, 
with two light spots." 

CALIFORNIA LADYBIRD. 

Coccinella tramversoguttata (var. Calif ornica), Mann. 




rigors 121. 



was partly broken or bird-eaten. 

MINUTE SCYMNUS. 

Pentilia coccidivora, Ashmead. 

Figure 122. 

This is one of the smallest of the ladybug family. ^Jhe b«f es canbe 
seen on orange and other trees infested with scale, red spider, or apm 
The beeSe^s very minute, but after once becomng acquainted with it,^ 

can always be deictad. Being «« ^^ T^ *^l^XT^er hS^^^^^^^ ati 
to doubt that it is of much benefit. This ll^^^.^^^^^^^^^^^^''^e,\do> 

'Teat deal in the destruction of scale and other insects. x> 
feeding on scale insects it has been observed feeding on the red spder 



todouKhat it is of much benefit. ™s little beetle how^^^^^^^ 
plishes a great deal in the destruction of scale and other insects x> 
Feeding on scale insects it has been observed feeding on the ^d^s^^ 
on aphis. The larva is very small, generally hatching in the spr"lS' .^er. 
?heyTmmediately begin their warfare upon the young fales red J „ 
and aSiis, continuini the warfare even after they have transformed 

^"dJ" Horn described the Minute Scymnus for Mr. Ashmead as fog, 
" Broadly oval, convex, piceous, shining; each f lyt':^^ ^^* f„^S sat«^= 
defined, rufous space, which sometimes reaches the side margin ana ^ 
Jhtrax 'sparsely^ndy punctate; f ^^r^ ^^e coarsely i>^^^^^^^^ 
beneath and legs piceous, shining; length ,04 i"«^; ™X.2n^«- ^ 
some of the smaller Scymnus, but is entirely without pubescenc 
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not larger than Pentilia pusilla, and from its resemblance to that insect, 
except in color, would have been referred to that genus; but there are six 
-uJ/Mninnl seements." 



abdominal segments 



While on the tree, the beetle is quite active; and on being touched draws 
in its legs and rolls ofF the leaf or branch, and before reaching the ground 



generally expands its wings and flies away. 



BROWN NECK LADYBIRD. 

Scymnus marginicoUis, Mann. 




Figure 123. 

This little ladybug may be seen on trees infested with scale, but mostly 
on trees infested with red spider. To the naked eye it appears deep black 
and shiny, and at the touch drops or rolls ofF of its perch, but before 
striking the ground spreads out its wings and flies away. The color of the 
body is yellowish gray, and is thickly covered with white mealy powder. 
The head is black and the neck brown. The wing cases are black and 
covered with hair, as shown in the cut, Figure 123 (greatly enlarged). 
This ladybug is not very numerous in orchards, and does not seem to in- 
crease as rapidly as the others, and therefore the benefit derived from it 
amounts to but little. 

SPOTTED PSYLLOBORA. 

Psyllobora {20-maculata var,) Taedata, Le Conte. 




Figure 124. 



^i\dh, ? x*^^® species resembles that of the ashy-gray ladybird {Goc- 
fewbla V ^!?^' ^^^^^ ^^ ^ lighter color, being pale gray, marked with a 
in lenrnf ^T? yellow spots; when full grown it measures only J of an inch 
aie thp * P'^P^ ^^^^ resembles that of the above species, and its colors 

I ha ^^^^ ^^ ^^ ^^^ larva; it measures .08 of an inch in length. 
npon tK^ ^^^^ ^^^^ *'^^ IsiYv?^ and the adult beetles engaged in feeding 

.j^e conanaonred spider {Tetranychus telaHus) ,—Qoq:(x\\\eii, 
^ whftJ^ beetle is mostly found on orange trees, and on gard 



'^ver black scale and red spider abound. 
19* 
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Lace-Winged Plies, or Aphis Lions. 



and in the larva form ^s aphis lions. 1 he ant^ somewhat that of th! 

circular lid from one side of the cocoon, 

lace-winged fly. 
Chrysopa sp. (Unnamed.) 




Figure 125. 



Figure 126. 



Figure 127. 



This insect is among the most beneficial of insects, d^stroj^ng scale and 
other injurious insects' The Ay is l>ri«ft green ;antennp^^^^^^^^ 
longer than the wings, and finely annulated; dark ^-e^^ish brown ^ 
extending to one third the length. The head is yellow, w th three 
B^ls on Liput, just back of the neck. The mngs are hyahne.^m^^^ ^^^ 
iLff+Vi totiTf 67 inch; veins, greenish; length of bodylrom ii^^^ , 
Wdome^n^'sl inch;' eyes ^ ^J^en, la^e and vey pr^^^^^^^^ 

The fly laVs its eggs at the end of delicate silver threads, neariy 
inch in length; they are generally found on the upper Pa^ of the ^Jj the 
but not always, for I havt seen the eggs attached to the under P^^'^j tfae 
lei on the young and old branches, also on the young and old bark 
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trunk, and have also seen them on very delicate and tender weeds, infested 
^th aphis. The eggs are elongate oval, about ,05 of an inch in length, 
and of a greenish yellow, or very light purple, according to age; very light 
when freshly laid, changing with age as stated. As the young hatch, the 
«mpty egg-skin is of a very transparent white. The larva resembles some- 
what the ant hon {Myrmelion Sp,), which hves in pits in the ground; of a 
pinkish color, and mottled with brown spots. The larva in devouring its 
prey secures them by its long, curved mandibles. When full grown, the 
larva forms an oval cocoon, and in a few days transforms into a perfect fly. 
There are other species of Chrysopa which I often come across, which 
are also beneficial. One of these resembles the one above described, its 
color being light brown, instead of green. Mr. Albert Keobele also brought 
one from Australia, where he found it preying on scale and other insects 
All of these are as yet undescribed. 

SYRPHUS FLIES. 

Sp, (Unnamed.) 

MAGNIFIED 



MAGNIFIED 



NATURALS IZE 



HATURALSIZe 




Figure 128. 



Figure 129. 



Figure 130. 



The larva of the syrphus ffies is of great benefit in destroying all kinds 

hvfcr /fl*^'^*^.u^'°'^'^^."^**'^ ^^^ ^'^"^ ^l^i^'*^ it ^latches is deposited 
by the parent fly in the midst of a colony of plant aphis, where it erones 

Jout and obtains an abundance of food /itho^ 

« fleshy, thick, and blunt behind and pointed in front. (See Figure 128 ) 
S^a^d SlTh ^^'"''^'^ ^i*. ^ triple-pointed dart, Vith which they 
Sly suckTdr?!^'' '''^^' ' ^^^"""t^'S it ^« «l^«"^n in the figure, delib- 
orimenf^^S'^ \f^ are black with transparent wings, and are prettily 
foSn^ • ^ ^f^\''''■fl'l^^ ^*''^*'«« their bodies. They are generally 
Sh aphis with black scale (Lecanium olex) or on tree! infested 

of S,l«n? ^^^"^ "^f .ady to change, fastens itself to a leaf or stalk by means 

into I n^Tl'^"":? *'*"" h"^ '^i?""" ^^y'. ^^^ the outer skin, contracting 
the aiV^^^P^-^/^'%(?^^ Figure 129), soon hardens by exposure tS 
from a &?^^' ^^rt^ "'^'^!- .^ter a few days, the perfect fly emerges 

•ess banded wLt' *"'*' transparent wings, its body is generally more or 
*«»iSiTC wasp ""' ' ^ *''"' ^"^ '* ^""^ *^^ appearance of a 

devil's horse, ok wheel bug. 
Prionidus cristatus, Linn. 

'^«'nWrof tfe ^''n"''l'S,l^ ^9^^ example of the habits of the predaceous 

I?»8, where Irl ^^% ^^'' '"'"^t 18 mostly found on orange and lemon 

^••e adnU .^?^.'°^^r *^ ^""^ numerous, also on trees infested with aphis. 

"•li, a cluster of eggs, and several nypjphs are represented in the 
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Figure 131. 

[{a) Adult insect, {b) Adult insect devouring a caterpillar, (c) Larva, (d) Lam. 
(e) Larva devouring a caterpillar. (/) Eggs, as they are generally laid on the leaf in clus- 
ters — magnified.] 

figure. The hexagonal masses of eggs are deposited on the bark of trees. 
on fence rails, under the eaves of outbuildings, or wherever the female 
chances to be at the time of oviposition, to the number of seventy or more. 
The nymphs, when young, are blood-red, with black marks, and d« not 
resemble the adult insect, excepting somewhat in form and in habits. Both 
the nymphs and adults feed upon all other insects they can overcome, not 
even sparing their own kind. — Comstock. They kill their prey by insert 
ing into it the proboscis, which injects a most powerful poisonous Ijcfo^^ 
into the wound. The victim thus pierced dies in a very short time. Tney 
then leisurely suck the juice out and drop the empty skin. The perfec 
insect is of a gray color, and has a high semicircular ridge or projection on 
the crest of its thorax. — Glover. This insect can always be seen *^^^H^ij 
the summer months; those who prune trees become well acquainted wi 
their larvae and that of the lace-winged fly, as they inflict severe wounds 
the hands and neck of the pruner by action of their mandibles. 
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mophogaeter, Howard. (Synonym, Tomocera^ preoccupied ) 

female; head very wide, acutely ^SrgTnldbS J .^^ "^^^^ ^^^^ ^^e 

formmg a very obtuse angled triang^^aJ^^^^ «^^"i 

dibles hree-dentate; labial palpi two-iSd^^^^^^ ^an- 

distinctly separated; scapul/qufte t^S lirf^^^^^^^ ""l ^^««s<^utem 

men ovate,slightly pedunculate; LSalSsW ^ ^^^^ 
poetmargmal very short, longer'in mfirthla 'nS^^^ 

BLACK SCALE (l. 0LE2E) PARASITE. 

Dilophogaster californica, Howard. 




Figure 132. 
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death's door by. reason of thes^* orange scale i^^^^^^^^^^^^h 

ii^aXlnn^To^^^^ous U, ^ is -w being rapidly subjugated 

by this parasite." ^ ^ ^^ California on an official visit, discov- 

Prof. J. Henry ^o™?.^*=f 'J^" Howard describes it as follows: 

ered this useful P^'^^nUh of Wv 08 of an Sch; average wing expanse, 
ii'einafe.-Average length of ^ f-^^^' ^026 of an inch. Head with a 

.13 of an inch; g-^^atest width onorewmg- ^ ^.^^ ^^^ 

delicate sculpture; all of t^^«, ^J^^^^f ' ^^^^^^ a numbetof 

tudinal punctures above; ^^t^f^fSleTsmSv scattered over dorsum of 
coarse indentations; many f«"t^~ Xttened dorsoventrally, smooth 

thorax. Abdomen subovate, ^^^^^^y^* ^ X^ ^^^ ^'^ P^^"^^ ^^"^ 
and Bhining; first segment very large^^^^^^^ V^ ^^{^^ ^^ 

guishable. On each side of tt».^ pedicel on xn *> 

Ibdominal segment is ^^^^^^ t^**^,?^^^^^^^^^ 

dark, bristly, the stigmal "^/^"^f^^^I^'y^fie under side of all legs, light 
Color: Head, face, scape ^^ ^°f ^°S XnTmeteUic luster on prothorax, 
mahogany-brown; thorax ^^^.''M^*^ '^sh Wa a slight bn,wn- 

tipof Bcutellum.and fapute, abdomen bim^^^ ilackish, with short. 

ist patch beneath at base; flagellum ol a^temn^ ^ ^^^^^ ^^^ 

dark hairs; border of the eyes at th^ feng blue black abov^, browmsh 
middle cox* light brown, hind coxseBhmmg d ^^^ ^.^.^ 

nse with the scape yellow-brpwn,the_remainmg^^^^^ perfectly clear. 

KStic upon Lecamum olem (black ^''^l?)' ^'„.t Jr^ and eco- 
TWs is one of the most ie^^f^^^g Pl'T^lk^itre '^ 

Genus Aphelihus (Dalm). 

Antenna eight-jointed; joint one (scape) quit« ^^^S ^iffive'asC 
twoCe subfoniial; joints three and four .^S^S Senftnd e\^ 

Tor bnger than two, -f ^ '?S e^H ' C^^b «" Vem^^ 
compacted into a large club; J^^^Vw nowe? Mesoscutum wider tb»» 
ties, only seen with a high ^^^gniMng power M^sosni ^^ 

lone parapsides distinctly separated, small, ^^^^^^f r|" jnted anl«fr 

more than J'-lf ^^ ^e ^i^e^^^^^^^^ pile; stig^f^ 

o wittS blackish or yellow, very seldom metallic. 
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Figure 134. 

The first account of this parasite is the following, by L. 0, Howard 
(Report Department of Agriculture for 1880) : 

Length of body, 0.06 mm.; expanse of wings, 1.3 mm.; greatest width of forewine, 02 
mm. General color, dull honey yellow ; antennae fuscous, almost black at tip : eves black- 
ish, ocelh dark crimson; a distinct transverse black band on the occiput behind the eyes- 
scutellum a little blackish at tip; abdomen with five dusky transverse lateral bands- lees 
and wmg vems honey yellow. Forewings with an indefinite fuscous patch below stigma 
and another well dehned, darker, somewhat crescent-like streak near the base convex 
proxiraally. ' 

Described from nine female specimens; male unknown, but in all probability it is very 
similar to the female. j ^ :f 

This species is parasitic upon — 

Mytilas'pis sp., on pear (San Jos€, Cal.). 

mtilaspis sp., on Euronymus (Fort George, Fla.). 

mtilaspis sp., on orange (District of Columbia). 

Mytilaspis sp., on horse-chestnut (District of Columbia), 
anv of thi^Jffi.*^ ^^ avery widespread species. It comes nearer to ^. diaspidis than to 
fuscous wfnatclSr^ ^^^™^ separated by its size and the distinctness of the 

f if ^; ^^ ^^^^^ Chapman, of San Gabriel, on May 6, 1888, wrote me as 

reJ^^o/Vh^' ^5f 'x ^""1 ^l' Alexander Craw, of Los Angeles, having noticed the prog- 
disaDDPflrfnpf A^^f ^^^^^ ^^ -^^i Angeles were for a time at a loss to account for its 
minSL n«r^«f; ^r^^^f^ ^\^^iV^^^}?^ revealed the fact that they were being killed by a 
Sreet in rr*^^' .t^^* "^^^K^ ^/' Alexander Craw and myself visited a place on Jefferson 
infested *^^,^^^;^^^^^^ ""l^^^ city, where the pear trees last year were very badly 

the new Irowth is^w"^ f^efc lol ' '''''' ^^ ^""^ ^"^ ^^ ^'*^^'' ^"""^ *^'''^*^' ^^^ ^'"''^ ^^ 
Mesin ?t1^ ^^^ ^ ^}^^^^ specimen of the scale, and many of the dead scales show Uttle 
same as th?!? ^^^^? ^^^ parasites have hatched. Mr. Craw says that the parasite is the 
c tts cne one that works on the willow scale. 

^ The orchard reported as having been freed of the pernicious scale (Aspid- 
exifif .^^^^^^^ostis) was visited this summer, the parasite was found to 
condiH^ ^^^^\ numbers, but the trees were still in a very badly infested 
lot on^f' fil^ ^^^ appearances, the scale had been spreading. A large 
8an K • 1 ^^^^c^^s were however secured and placed in an orchard in 
placfiR f^^- * ^^^ another lot in orchards in Sonoma County, at which 
thev wi-ii ^^ propagation will be undertaken, and it is to be hoped that 
J' will multiply rapidly enough to be distributed to other orchards. 
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REPOEX OF STATE BOARD OF HOETICULTURE. 

Gentis Coccophagus (Westw.). 



A ntennffi eight-iointed ; scape rather short and stout; pedicel one third the 

l.nt^Ss^S and of about the same thickness; joints three, four and five 

SL?veryKtly ^^^^^ at all in thickness and decrease in lengh; club 

increase very BUS" ^J^ ,. , linger than the preceding two joints. 

Tfr^^Pjf '^ ^ *S'iohSls often less commct than wit^ the female, and is 

base; no hairless line, owg ^. i if .n^^i gp^r usually not as long as 
with two contrasting colors— black and yellow. 

EED SCALE PARASITE. 

New Species {Unnamed), 

??.^S"ir«S f T. ^M In. g,.at good. I„ . ,<^i »». 

munication Professor D. W. CoquiUett says: 

concerning the paxasiteoftheYed^^^^^^ 
Howard writes me that it is P^^^^ably a new specie^^ ^^^^^ ^^ . ^^ eggs 

gu9. It is a minute, four-winged fly;^^^^^^^^ ^If i^^^f ^^^^ hatches from this egg 

Ire laid singly in or, upon ^he scf f , and^^^^^^^^^^ 

feeds upon the scale insect, and 5^*f^,^^™XXtte scal^^ thus makes its escape. Thij 
paratory stages, it gnaws ^a,,^^??^^^^^^^^^^^ the Ian Gabriel Valley, and in some of 

parasite occurs m nearly all ^^,?^^X?f„^f J^Slv the case in Chapman's large grove,in 
them its work is very noticeable. This is especially wie this grove a few days ago 

which I detected tWs parasite two ye^^^^^^^ infested trees, while in oto 

it was almost impossible *f ^^^^^^^ ?^^^|/ali^^^^^^ leaf contains one or more of tbe 

Sbul»be%ltr^1=tis»"o^^ ofUexperiment can be deter 

mined. 

A colony was placed on trees infested ^th A^idiotus <^^ranin^t^^ 

b«l'y InCS Ind no spmying has been done for several years past. 

BROWN OR SOFT SCALE PARASITE. 

Coccophagus cognatus, New Sp. 
fmaJe.-Length,1.2mm,wingexpanse,2^1mm.;greate^^^^^ 

wing, 0.34 mm. Antennae not quite so long as *o^»,^;.^?^^l„gcutell«* 
Wn nearly black; last half of mesoscutellum and tip of metascm ^ 
orS yellow; anterior cox«, femora, and tibi^ fuscous, tarsi wM^« V 
jrfoinS slightly dusky; middle femora and cox» nearly black. 
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Figure 135. 

somewhat dusky, tarsi as with fore tarsi; hind coxae, femora, and tibise 
dark, tarsi as with others. 

Jlfa^e.— Length of body, 0.6 mm.; expanse of wings, 1.4 mm.; greatest 
breadth of fore wing, 0.25 mm. AntennsB nearly as long as head and tho- 
rax together. General color, brown; scutellum and metascutellum just 
tipped with light yellow-brown. In all other repects resembles the female.— 
Howard. 

Described from eight females, three male specimens. 

Parasitic upon Lecanium hesperidum, Linn., on orange trees. 

Genus Gyrolasia, Forst. (Pterothrix West). 

Tarsi four-jointed; submarginal vein broken before reaching the costa; 
marginal vein. reaching only to middle of wing; scutellum, smooth; wings 
with long cilia; antennae seven-jointed with the male, with long hairs- 
the female, six-jointed. ' 

ALEURODES SCALE PARASITE. 

Gyrolasia flaviTnedia, New sp. 




Figure 136. 



foreSrJoo^ ' ^'^ ^^''' expanse of wings, 1.9 mm,; greatest width of 
"cane t\i1 ^^' Antennae short and sparsely covered with stout hairs; 
fc3cW ' ^lender; pedicel broader than scape, twice as long as broad; 
^OsoTTi i?^^^?^^'^^^^^* ^^^ narrower than pedicel and very short; joint 
fenicle T ^^t^ broader and longer than one; club longer than pedicel and 
M p^^^S?*^®^» rounded at base, pointed at tip, plainly three-jointed, large, 
Greneral color deep black, with slight metallic reflec- 



anH ^"6«tner, re 
'"^ ^conspicuous. 
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ri^^cim of tliorax- second and last abdominal segments bright 
iTn^ colorbuTleSrabdo^^ is bent upward the color of the sei 
orange coior, uui wuc; v x^xAAf^j. Scape of the antennae black, re- 

SLI roinTyeVowi^USi^^ar^^^^^^^^^ black; all leg, 

black under S of abdomen yellowish, as are also the mouth parts and 
a nSc'h of the prUernum, int6 which the front coxse are mserted; wing 
v£ black and very distinct; forewings, with a large, dusky patch below 

%tS.T^fr:Z^'^:me,s-, f-£ratTos-Angeles Call 
Parasitic upon Aleurodes sp., on 7ns. Collected at Los Angeles, tali- 

fornia. 

FLORIDA SCALE LIMACIS. 

Umacis a^idioticola, Ashmead. 




Figure 137. 

pernicious pests made its appearance. It is one of the chief a|^nc ^^ 

culture would ensue, as disastrous and "nconteoUable as uie one m 
Se years 1836 to'l840. How important, ft«. Is » '» ™ ;»J 3w 

' Its First Appearance. 

The first account we have of. thi. little friend ^^thatg^^^^^^ 
in his report on orange insects, m the United ^t^t^f, j^l^^^^^^utoftl* 
for the vear 1855. He says: "Another hymenopterous fly came oui j^ 
dead scales which also measured about the twentieth partof aamcn 
?enl,Shoraxand first segment of the b^y^^^^^ ^^f^^D 
the rest of the abdomen blackish and hairy; t^e head was furniBbe^^ 
Sref Selli; the four wings were transparent, and the antenna long, join 
and hairy. 



BENEFICIAL INSECTS. 



Its Natural History, 



287 



It is about .02 of an inch in length; of a light brownish color, with four 
wings, ciliated, and agrees very much with the description of the Aphelinus 
of the apple tree {A. mytilaspis), found preying upon the apple scale insect 
(Mytilaspis pomorum), hni differs in the following respects: it is smaller, 
the abdomen is considerably longer than thorax, with the wings ciliated 
but from just before the apex; antennese, too, is different. It lays its eggs, 
a single one, under each scale, among the eggs of the scale insect. On 
hatching, the larva, which is a white, fleshy, footless grub, immediately 
begins feeding upon them. After it has destroyed all the eggs, and hai 
reached full growth, it changes into a pupa, remaining in this condition 
for a few days; it then transforms into the four- winged fly, as described 
above, making its exit from under the scale by eating a round hole at the 
top. 

I would recommend the introduction of Limacis into orchards badly 
infested with scales, in which these flies do not appear. Le Baron, State 
Entomologist of Illinois, successfully transported the Aphelinus of the 
apple scale {A,mytilaspis) into apple orchards, and the experiment proved 
not only successful but beneficial. It can easily be accomplished by tak- 
ing branches infested with scales, that are known to have been chalcidized, 
and tying them on the infested trees. 

Description, 

Female. — Length about .02 of an inch. Head wider than thorax, 
both light reddish brown, head nearly same width as thorax, three ocelli 
forming a triangle, compound eyes prominent, dark; antennse eight-jointed, 
BetaceouB, first joint larger than two, three, four, and five, second joint 
round, nearly twice as wide as third, other joints gradually increasing in 
size, somewhat truncate anteriorly, last or apical joint large and club- 
flhaped; legs yellowish, long and setaceous, with a tibial spur; tarsi long, 
five-jointed; wings, hyaline, ciliated from stigma, with numerous small, 
short bristles on the surface; abdomen longer than thorax, upper surface 
of segments more or less dusky, blackish towards apex, with several hairs 
flurrounding ovipositor. 

Male, — ^Agrees very much with above description, excepting it is 
Bughtly smaller and scape or first joint of antennae is shorter and broader, 
tne other joints more rounded than in the female, with red spot on thorax 
« ba*e of each wing, with upper surface of abdominal segments dark 

Qt +^r^^ made arrangements to have several colonies imported into this 
otate from Florida, and it is to be hoped that they will multiply as rapidly 



*fl the report states 



Genus Cosmocoma (Fobst), 



Tarsi four-jointed; antennae club not jointed; abdomen petiolated; fore- 
'^gB widening gradually, the marginal vein appearing as a dot. 
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REPORT OF STATE BOARD OF HORTICULTURE. 
OAK SCALE PARASITE. 

Cosmocoma elegans, New sp. 




Figure 138. 

Male -Length, 0,9 mm.; wing expanse, 21 mm.; greatest width of fore- 

wing 6.18 mm, 'Antenns^ ^1^^^^^^^-^^^^^^^ T'^^'f^^^^^ 
whole body; scape very short, broadened; pedicel of the antenn^ ^^^^ 
The rest black; all tarsi entirely light honey yellow, except the last joint, 
which is nearly black; wing veins i^^^rly black. -Howard 
Parasitic upon oak scale {Kermes sp.), banta Kosa, Oai, 
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XXX. 
FRUIT GROWERS' CONVENTIONS. 



SYNOPSIS OP PKOOBBDINGS OP THE TENTH STATE FRUIT 
aROWERS' CONVENTION, 

[Held under the attspices of the State Boaed of Hoeticulttjre, at the City of Chico 

COMMENCING TtJESDAT, NOVEMBER 20, AND ENDING FRIDAY, NOVEMBER 23, 1888. 

Pursuant to notice issued by the State Board of Horticulture, a conven- 
tion of fruit growers, shippers, packers, nurserymen, and others interested 
in horticulture and kindred pursuits in California, assembled in Pythian 
Hall. 
The exercises were opened with prayer, by Rev. N. R. Peck, of Penryn 
Hon. Wm. Johnston, of Richland, Sacramento County, and Mr. Geo. m! 
Gray, of Chico, Butte County, were, upon motion, elected Vice-Presidents 
by acclamation. 

ADDRESS OF PRESIDENT COOPER. 

Ladies and Gentlemen: This will be the tenth Fruit Growers' Conven- 
tion, and the sixth held under the auspices of the State Board of Horti- 
culture, 

At the ninth Convention, held in Santa Barbara, ninth to twelfth of April 
ast, I urged very fully the subjects which I deemed of greatest importance 
tobe considered. There have not been any material changes in the fruit- 
growing interests, so that I refer you to the opening remarks made at that 

Our last biennial report is now ready for distribution. It comes down 
Sn!^" ^f XI- ^^^^ ^^^^* Contains, besides the reports of officers, the transac- 
«onsot the Santa Rosa Convention, held in November, 1887, and the one 
vZn + 1?*? Barbara, April of this year. We consider this report of great 

|tiue to all those interested in fruit growing; we also recommend the nre- 
C/q^ "^'^t^^^^^^^ l^^^^o be had on application at our office, 220 

^f Street, San Francisco. ' 

itefore reviewing the last report I make mention that this is the first time 
toomni} r^i.''^^^^?^ ^^^^"^^ ^^^® ^^^" ^^^^ *^ Present the work so 

^ff^lll ^Ah^^"""^^^. growers. It has been accomplished by the great en- 
^R t/u^.t^^V^''^^^^^ Secretary, B. M. Lelong, for which he 
, *ne heartfelt thanks of the Board, and will have the thanks of everv 
*^uu grower who peruses it. ^ 

>f thf« o?2?.^^x^^^®.??r g^^^J^i^P^s distribution, and I trust every member 



of thi o^ gramitous aistriDution, and i trust every member 

COPY Convention will avail themselves of the opportunity to procure a 
U^ diffi 1 ? ^^f®^^^^® ^as made in my opening remarks, referred to of 
fe mf^nf'^ ^^® *^^ -^^^^^ ^^^ ^ encounter, and it is pertinent in this place 
ttfce tf^ u ^^ ^'^^ appropriation last made for the expenses of the Board 
win ft ^^*^^^^ ^^^^h 31 and June 30, 1887, was overlooked, so that we 
"«mnds for April, May, and June; all expenses incurred during thosa, i 
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months remain unpaid. The deficiency should be met by a special 

^^^?J'^S^tt^tJ^£'TfeX't&Tloi unused funds and 
vet by an oversight we could not recover for the expenses during saxd three 
months. I refer you to page 17 of that report. 

The appropriation is totally inadequate for the demands. I, as a mem- 
ber of the Board, have been called upon to advance money to procure 
materials b^aus^ parties are unwilling to wait so long to get a warrant, 
Td then submit to a discount to get the cash. A certain sum of money 
should always be in the hands of the Treasurer for immediate use. 

I submU for the action of this Convention to adopt some measure asking 
the LeSiature for a larger appropriation, and a diiferent disposal of the 

^ itcSmenSS^on page 161 further consideration of the subject of diB- 
tributSTS fruits. Sinle that Convention there has been orgamzed a 
Dried FruS Association, to protect the dried fruit interests, as also raisins 
and nuts. The fullest discussion is invited on this subject. 

It is also important that this Convention should have the benefit of the 
result of thrauction plan as practiced by the California Fruit Union of 
sales of shipments of ripe fruit'in eastern markets for the last crop. 

I recommend that the subject of protection to fruit industry be omitted 

'TheTa^^s^'Xlc^a pTS^be^^^^^ more and more alarming. 
The gas Z?dy appears to%e|iven up, and so far as I have been mformed, 
no radical warfare has been made agamst the pest. ^ ^ 

tSc UnitTstSes Department of Agriculture, Division of Pomology, «« 
soliciting cooperation of the fruit growers, to prepare a display of fruits for 
?he Parfs Exwsition of 1889. Should the Convention desire to take any 
fction^gar JK S request it will be in order to do so. I therefore recom- 
mend that the subject form a part of our prograinme. „x.^„x.-_ ^ 

No fruit in California at the present time claims so much attention M 
thfoli ™ A grSSl has been written. Conflicting reporte have crea^ 
an inqSrylhlt cannot be satisfied, there being no expenence to ratify 

'*tSu?Trppin Marvin, of San Francisco, has compiled quite an elalw- 
ratetSk pEpally translations from Italian ^ooks, recently on sak, J 
which certain statements are made, which may or may not J^ tiue, thj 
being no experimental fact to determine. At any>;ate, what has been «« 
about the Redding picholine bemg nearly allied to the wild olive, ana 
narativelv worthless, has created alarm amongst the growers. , 

^Thirvariety has been planted by the thousands. It is important ana 
necessar^that we should Westigate tiiese statements, so as to preve"^^ 
planting of new orchards of worthless varieties or B^ould tiie pubhcatio 
Lve no^foundation in fact, then to allay t^e alarm created by them^ 

If there are varieties in Europe so greatly superior ^ *^ ^^V 
should make every effort to get them for general cultivation in CaJitorn^ 

I again urge that we ought to encourge forest tree planting for the p 

tection of our fruit trees. . „„^ ♦« ,,onr Our fr«* 

Our fruit industry is rapidly increasing f^om year to year we have* 
are sought by the people in almost every part of the country, we W 
growing demand with an increased interest in our Products .^ 

^ Shall we keep pace in our efibrts so as to Prf * ^7 V:? ^'ttS S* 
our greatest ene rgies to improve our methods by producing better v»_^ 

•Since that time the I<^a«»rc)i<m has been practically exterminated, through 
introdnction of the Australian iWdyblrd (Vedaha card%nalvi). 
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-^take greater pains in picking, packing, and drying, and put on the mar- 
ketin perfect condition at reasonable prices. 

Proper distribution will be the greatest obstacle to our success. We 
0iust not relax our efforts in educating the people, in insisting upon trans- 
portation facilities, and m doing everything that will harmonize our efforts 
for our success. 

AH personal prejudices should be overcome bv that which is more impor- 
tant—universal good. 

With these few remarks, ladies and gentlemen of this Convention, I sub- 
mit these questions for your consideration. 



ADDRESS OF WELCOME. 
Delivered by Rev. E. Graha^m, of Ohico. 

Ladies and Gentlemen: The old play-writers were accustomed, before 
producing the substance of their play, to construct what they called a pro- 
logue; that IS, something by which the general nature and character of the 
play which was to follow might be determined. 

The distinguished gentleman who was to address you this morning Gen- 
eral Bidwell, has delegated to me the position of speaking the prologue of 
what IS subsequently to follow. I, however, must cast myself upon my 
Yankee tendency to guess somewhat as to what shall be the nature and 
character of the play you are to perform, for I am no horticulturist myself 
as you know from the official designation by which I have been introduced! 
BtiUl have had the pleasure of reading the admirable biennial reports 
Which you have issued, to which reference has been made in the address 
ot your President, and from them I gather something of the general aims 
0! your meeting. 

iJ ^^f vx^^^ granted that you are those that were spoken of by a verv 
toented hterary gentleman (Carlyle) as those who *^ cause to grow one 
vm fa V^f ^^f'f ^ ^^^^^ ^^ S^^ss never grew before," and that each of 

Tv' ^^^i?^^^^' <^f "^ore value to the worid than fifty warriors.'^ 
lim^Z^^T^l' ^ think the character of your avocation. You are not 
S 1^. ^ ^H ''''^'' ^"^^ ""^^^^^ ^^ machinery, nor to the clash of arms, 
and n^i V P^^S^'^^ antagonisms that arise sometimes out of commercial 
live 1^+1.0 ?. f/^' ^^\ ^^^ ^^^^^ ^^ *^^ ^"i®^ ^ales of Agriculture, you 
wrrbTpwT^^*' ^^^ ^'^^"^ .^ *^^ ^^^ <^f tl^^ bee and the voice of the 

kwinethp ftV "^^ ^""'^ ^J^'f.^ ^^""^^ *^^°g^ ^^^^ l^^d y^^ upwards, fol- 
onesW -f ^'^^'^^"gvme as it climbs upward to the skies, and there is only 
short nni7i.l^^^^ *^^™®' between your vocation and Paradise itself, a very 
fruits flr! o? garden wherein all flowers ever grow and wherein luscious 

No T ? . ^^^ picked, 
^ou TmS''? '^ 1® ^^'^^ F^P^'^ *^^* ^^' b®^^ ^° ^^^^ County, should give 
««ricultnrT«f « i^ greeting, for we are, par excellence, horticulturists and 
^ personoii ' ^^ ^^^^^ ourselves that however distinguished you may 
*keartv oJ:J ^^^^ ^^ association, we are in such a position as to give you 

J ^^y and universal welcome. & ^ 

■Pot«o7ro?v*^?^^,!^^*^®*^^"^^ but that you all represent the "garden 
^^'y best no +?^^' 1?.^^^ ^^® ^^ y^^ 1^^®^ ^^ *be finest climate and in the 
*^veled l£t!: ^12 ..^; ^^^^^' 1^^ ^^ ^^^^^^ you that you have not 
^^ are ^f^? if* boundary; that you may feel perfectly at home while 

^mm old Butte, for we, too, claim that we are in the "garden I 
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STX)t of California." It is tme that we cannot boast very much of our sun- 
shine this morning, but this is, you know, "ecKceptW ^n our dM." i 
have nS tlS shghtest doubt but what you have also had to make apology 
KoS section! sometimes in having rain when you have expected and 
desff sunshine. I can assure you, however, that we have sunshine m ail 
iroTon/ Sd, I am reminded of the fact that one of the most disfeu- 
SisOhorticulturists of our State, Judge Talbot, of Tulare, describes that 
St of land which stretches from Bed Bluff, on the north, to Bakersfie d, 
in tiie so3 Tbeing the "mnshine belt ofCaWornia," having the disbn. 
SiiSied 2neLe "above the fog belt and below the cloud belt, 

Seating that it is really the home of the fig, of the pomegranate and of 
tSorangVwhich you can see here represented to-day. We therefore say 
tWs dowlT^ur is exceptional; at the same time you,. no doubt, understand 
how we aZ appreciate the abundant rains which with the sunhght,make 
uptlTe SoryT the land, bringing tons the fruits and flowers m which 
wesomucKlight. You can, therefore, pardon us for giving you adrench- 

'""li^^thJr lines also, I think we have, if not the preeminence very near 
the prSnence; we can show you "big things" up here in Butte. I have 
S had the opportunity to get correct statistics as to our area or produc- 
tions bnt I vSre the assertion that Butte will compare fevorably vvilh 

Sr'it extensive areas and most varied F^u^^^^f; "^'leaTat^ 
lo^Kor^Q TYiiirhf hp called the " biggest farm in the. world, at leasi- a very 
^iS^Sed Scolh gSt^^^^^ called on me the other day, gave me 

fhfaslurTnce that he'had the opportunity of ^--^J^ ^^XtS 
and agriculture all the world over, and he gave us ?? .^^*J^,S?lTSimvatS 
o«.;npnt distinction of having " the largest detail thoroughly cultivawa 
l^mfn the worid" fhere La| be modifications, of course, in some sen^. 

wTh^ve^i'asSirWH^^^^^^ 

and he, I venture to say, is an authonty upon that subject. J^e i tninK 
can present you with one of the biggest cherry trees in the State of C J 
fomia'lf not^in the world, and I think, PeAaP''7' '^VS/rouS' a 
largest erain farm in the world, within the boundaries of Butte Countj, a 
lealt we have S to step across the border and beguile ourselves with to 
behef that we are^stiU in Butte County, and assure you of the fact that we 
have the largest grain farin m the world. t wnnld however, w 

We have a great manv things that are beautiful. ^ ^ w«"'^' /'f*'^^ „f 'one 
could this morning present to you one of the biggest things we l^oa^t °t, on 
SthelaiS heart? in the world, that would give you a welcome such 

' STvlJtS^'oduction of Butte County and we are as ^-d of g 
in Butte as Santa^Barbara County is of yo^,^ ?JX^"J/Se P^ud ^ 
Sonoma is of her pioneer hero, General Vallejo, whom we are pro 

%t'hSio^e&zen is absent, as has b- re^eri^d ^ by ^h^^^^^^^^ 
of the Convention, or from the fullness of that big heart I am surj^. 

SS tSTwtrS: bIgS in tfrSrwe-arfl? Ct^h. 

'-^t.S'^^Ze't^^^'-yrr.fl '' ta;eteVsut?^ 
the county but I will take it for granted t^at you haA^ eyes su^^^^^^^ 

search out for yourselves its capabilities, and ^7 which you wiU be J ^ 
that you have come to a place that none of you can afford to desms^ ^ 
that you, perhaps, would'^like to understand more t^^f o'Jgl^ly-^ Jj V 
find, L, aLr your examination, that this is the spot of all others 
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comes up to the famous saying that, ''if you tickle the ground with a hoe, 
it will laugh a harvest," We can assure you that there is nothing that is 
worth producing, either in agriculture or horticulture, that cannot, in a 
measure, and in most cases to perfection, be produced in Butte County, 
and the difficulty, indeed, is to select, in the whole scope of horticulture, 
anything that will not grow in Butte County. 

And we can also assure you that we do not require the abundance of irri- 
gation that is required in some counties that are represented here, giving us, 
I think, a special prominence in the matter of horticulture and agriculture' 
leducing the price of the productions of our cereals and fruit, and com- 
mending itself to every horticulturist as the very home of fruit and flowers. 
But to come to a special point, I have no doubt at all that I am expected 
to represent to-day something that I cannot fully express, and that is the 
great desire on the part of our people that you should feel entirely at home 
among our citizens — among the people of Butte County. 

My embarrassment results not simply because you are a distinguished 
class of people, an honorable class of people individually, but because you 
represent to such a high degree the great qualities and conditions of life in 
which we live.^ If I should attempt to express the sentiment which is 
before your mind to-day, and deep down in the hearts of our people, I 
flhoald say to you truly that every latch-string of old Butte is at the portal, 
every door is open, and every heart brings its gladdest welcome to make 
you feel at home while you are with us. I should say, also, that all things 
seem to combine to increase our gladness and swell our welcome. Those 
flowers around us bloom for you to-day. The orchards are dropping upon 
you their richest fruits, the vineyards are pouring out their vintages, the 
very trees of the field are clapping their hands," and the benedictions of 
all hearts, I trust, will rest upon you and linger with you when you go from 
us, until you again return to gladden us and receive the most abundant 
welcome that we can possibly confer. 



INSECT PESTS, 

Essaj- by H. P. Stablee, Yuba City. 

dpn^/* culture in California is now assuming vast proportions, and every 
Uninn k^^° ^® ^^^^^ thoroughly worked up by energetic men. The Fruit 
Califn ^?^ P^^^®^ Itself eminently successful and insures a market for the 
fruit ^k ^^^^ grower in the East for an almost unlimited output of green 
fedri if 'I ^^^^* Association will doubtless do the same for him for 
bQsinPQfl • +u- a ^^^^^®® of these two enterprises at once f^uts the fruit 
the can! ^}^^^ ^*^^^ ^^ ^ sound basis commercially, and no doubt will be 

But +if ^^^^ engaging in the business in the near future. 
hosineRR u-T Z^^ serious hinderances to the ultimate success of the 
'^duce th ^^^ ^ ^^* overcome and counteracted, will in a great measure 
*iththpm P^^^*^ and may seriously cripple what now promises to rank 
*i^tenp^^^ prominent industries of the State. Undoubtedly the greatest 
Pi^val^^n! ^J^^*^ack to the success of the fruit interests of the State is the 
' Near! ^^^Predating insects on both tree and vine, 

^^ and^tK^^^^ branch of industry is afflicted by inj urious insects. Earth, 
*»ore or 1 ^®? ^^^rm with them. All crops throughout the country are 
ess injured by them, and many are entirely ruined by their'^dep- 
2028 -^ ^ T 
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redations. Cotton and tobacco in the South potatoes and com in th,, 
West, and wheat and rye in the North, have often been rendered entir^y 
profit ess by their devastation; but it is the fruit grower of Cahfornia who 
Sers most from the depredations of pests. The tree in the nursery t^ 
tree as it grows in the orchard, the fruit on the tree, and the fruit after it 
is dried, are often infested with pestiferous insects. 

Our climate-so mild and equable-is wonderfully favorable totheptoi. 

agation and dissemination of insect pests. While almost every known 

horticultural product of the world will grow and flourish in some part of 

California, the pes^ Ihat infest It, owing doubtless to the salubrity of the 

climate, will also multiply and spread to anincalculable extent Not only 

have we to contend with almost every pest that is congenial to other chmes, 

but with some species that only exist to a considerable extent m this State. 

Many of our enterprising citizens who have imported trees, plants, and 

scions from foreign countries are doubtless responsible for the introductioi, 

and subsequent spread of some of our worst pests; but however it happened, 

wTknow that the pests are here, and it looks as though their eradication 

was going to be a difficult problem to solve. ^ , ^^ ^ , ,, 

The orange growers of t'he southern part of the State are unpleasan y 

familiar with the cottony cushion scale, now (November 1889) p^ctic^y 

exterminated, the peach and prune growers of upper California have ken 

forceTinto a reluctant acquaintance with the pernicious scale, and the 

apple and pear growers are sorely troubled with codlin moth and woolly 

S s The ravages of pests in this State alone annually amounts to tens 

oFthousands of dollars, and unless effective laws are enacted by our Le^s- 

lature and stringent measures adopted and followed by ourselves, theloM 

will certainly increase at a fearful ratio. .r. u- t .,-. „^( 

I am not prepared to say that the present laws on the subject are not 

sufficient for the purpose designed, but if they are ^^f^l'^^^^l^'^T 

particular they should be speedily amended and made to conforrn to m 

neSties of The case. It Iocs not seem to be so much the deficiency of 

£ laws applicable to the matter in hand, as the non-compliance with them 

^'^FS^'t? fe^c'tlhat peste spread from orchard to orchard, through Bg 
procr not well unde?stood,%hus rendering the tho^^^gl^ ^^,d, ^^^X 
spraving and disinfecting of one man useless, "^less his neighbors aW 
JheTamI c^rse, the moBt^'stringent and binding methods should be adopN 
STdSSy pursued, to contest every inch-of progress made or threatened 

^Vhetnventive genius of the American people has placed in the hanj^of 
the modern horticulturist adequate and efficient appliances for th^^^^^^^ 
tion of these insidious enemies. The law has also yis^Y^Hb the naW 
officer, whose duty it is to examine orchards, f P«^^^^* ^£^1^;^^^^^^^ 
and habite of insect peste; to ascertain, invent, and Promulgate reme 
and outline the best methods of their application for the destruction (rf 
peste; to import known parasites if possible, and generally to assist in ev^ 
possible manner to attain the end desired. Such an officer now exisM^fj. 
FsTelieved to be worthy and competent. He is doing his duty in a ca«nj 
iaborS and painstaking manner. All else to be done remains witb 
fjXrowers. They should organize, in every fruit-growing sectaon of g 
St^tefXrticulturaf societies. Every fruit grower, however smaU^ 
possessions may be, should become a member, and every memberj^ , 
regularly attend the meetings. The local Inspector of Jruit Fest^ 
Quarantine Guardian should have at all times the full and vigorous m 
support of every member. 



T 
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It is notorious that in many fruit-growing sections of the State some 
orchardists annually expend much time and money in spraying, cleansing, 
and pursuing other well known modes in exterminating pests, while adjoin- 
ing owners neglect their orchards, knowing them to be infested, thereby 
affording a hotbed and breeding place for the worst of pests. Vigorous and 
well directed efforts, and a thorough and efficient concert of action, seems 
to be what is needed. Efficient remedies are known to the skilled pomol- 
ogist, and can be ascertained and procured by every one. They should 
always be applied at the full standard of strength, and in the most thor- 
ough and exhaustive manner, and by every one who has an infested tree. 
A community can be infested from one tree planted in a houseyard, and 
it is highly important that every fruit grower should be well versed in the 
time of application. When the insect is in its incipient state it is much 
more easily killed than when it approaches maturity and takes on its defen- 
sive armor. 

Every infested tree should be repeatedly and thoroughly cleansed at the 
proper time, and in default thereof immediately removed and destroyed. 
From a limited experience I am convinced that apathy on the part of the 
fruit growers of California is the best friend that the insect pest has as yet 
found. Persons who have but a few fruit trees for family use seem to be 
the most careless in respect to their condition. They obtain their income 
from some business other than fruit growing, and therefore give their trees 
little or no attention. Of course it would not pay the latter class of per- 
sons to purchase and keep in order a fall complement of appliances for the 
destruction of pests, or to learn from others versed in the matter the most 
approved remedies for that purpose, but the fact still exists that the dis- 
semination of these little enemies to the orchard comes largely from the 
foul trees of the small grower; therefore, it should be obligatory on the part 
of such owners, to either keep their trees in a healthy state, or else remove 
them. Almost any progressive orchardist would apply the remedies for a 
nommal consideration, his main benefit accruing from the fact of the 
destruction of the pests. 

This should be brought about and rendered compulsory by stringent 
statutory enactments, or by a strong public opinion, or by the watchful 
care and persistent importunity of local societies of intelligent pomologists, 
or by all of these agencies. & r & , 

Many of the intelligent, experienced, and progressive California orchard- 
«w seem to be derelict in contending against the spread of injurious insects, 
nof^^ V ^^^ ^^^^^hsafe to the subject the importance it deserves. They do 
8up/?^\ -^ *^^^ unless prompt and vigorous preventive measures are pur- 
nnfil +^^^^ property is constantly deteriorating. It is not enough to wait 

m me enemy appears, and appreciable damage is done, before action is 
be 11 +• • PJ*^v^^^^^ive is always better than a cure. The orchardist should 
the fh + ^ ^ J ^^® warfare. He should disinfect and spray upon knowing 
and !!^^f' danger, and that, too, with the same regularity that he prunes 

^cultivates, regardless of labor, and almost regardless of expense, 
treeft + ^°^^^^^^us and necessary custom of transporting scions and nursery 
and th • ^ ^^^ P^^*® ^^ *^^ country, of itself foreshadows the danger, 

toftnJ^^ ^nwntten history of scores of dilapidated and ruined orchards in 

The? ^^^ ^^^^^ ^""^^y demonstrates it. 

izationR ^^y^^i and instructive meetings of this and other similar organ- 
ample i 1 ^y ^^^^^ growers, bring home to their minds a full and 
'The onJ^^ • ^^^ ^^ remedies, and they should be applied with alacrity. 
"81 is inconsiderable compared with the benefit. 
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I believe that, with a unity of action and with a wholesome individual 
energv on the part of the frtiit producers, the prevalence of mjiirious insecfe 
fn cSiia will be materially lessened, and they may be exterminated. 

DISCUSSION. 

A general discussion on insect pests followed, in which the vmivereal 
opinion was expressed that all insect pests cm be kept under control, ,f 
not entirely exterminated, by united and persistent work; that the laws on 
SisTub ec^t now on our statute books should be enforced and if said laws 
are not sufficient new laws should be enacted that would meet the diflB- 

"""The various remedies and modes of application were also thoroughly 
discussed. The rules and regulations of this Board, however, give all the 
aiprred remedies and methods that have proven to be the most practical 
after experiments and actual use m the orchard. 

The remedies for the worst of our insect pests, the cottony cushion scale 
are now useless, as the wonderful Vedalia has almost entirely destroyed 

*^It was' evident from the discussion that the fruit growers of Califonjia 
do not intend to allow any pestiferous insects to interfere with the grow- 
ing of fruits for profit. 

PEACH CULTURE. 

Essay by P. W. Butleb, Penryn. 

Since the harvesting of the peach crop of this seaa>n PfJ) many tead- 
ine fruit growers and fruit dealers have been consulted that the very law 
date might be obtained relating to. the production and dispom^on erf to 
DODular fruit. It is the general opinion that while peaches can be grown 
Kost parts of California with the certainty of a fair average crop, yj 
in only a small portion of the State can they be grown with satisfactoj 
profit It is at ^ints where it has been proven that they grow in the greaj 
St perfection that peach orchards should be planted, and great care shouM 
be exeSed in selecting the location. For table use, peaches require to b^ 
higWy colored, of excellent flavor, and large in size These q^^ f^^^ J 
obUed in the highest depe where orchards^a^^^^^^^ 



obtained in the higiiest aegree wnere uruii..iv.o «x. /;^"^:VaPnfirP freedom 
sides, on undulating land that is jvell drained, where there ^^ entoe^^^^^^^^ 
from fogs, and continuous sunshine during the penod of "P^^^^g' j 
pea^hes^i-e to be sold fresh in the markets ot the East, the orchard m J 
Lt be distant from a main line of railroad transportation If f^^^^^^^^ 
or drying, lands more remote from railroads may be profitably use 
because of their being cheaper. 



VARIETIES TO PLANT. 



In 
ripening 



1 planting for shipment East, the varieties of freestones i^w prefenj^; 
ripeni^ng in the order^mentioned are the Alexander, Halejs garly^^^^^^ 
Susquehanna, Late Crawford, Brandywme ^alway and Bilyeu^^^^^ 
October; of clingstones, the Tuscan, Albright, ^^^'f^>^^^^^^^ 
Henriet a). These varieties ripen m regular ^^^^f ^^^i^^^inning i^ 
and ending in October. For canning or drymg, the Muir and Wager r^ 
be added as being among the best varieties. 
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In preparing the ground for planting, it should be thoroughly free from 
stumps and roots, and plowed and subsoiled to a depth of sixteen inches 
or more, and no reasonable expense should be spared to have it perfectly 
pulverized. Planting in equilateral triangles is preferable to squares, as 
the ground is niore completely occupied without the tops or roots of the 
trees intermingling. Fifteen per cent more trees can also be put on an 
acre by this method at same distances. The proper distance apart to 
place trees is now thought to be eighteen to twenty feet. Trees one year 
old are preferred. 

PRUNING. 

At the time of planting cut the tops from the trees to a uniform height 
of sixteen inches from the ground, and let from three to five of the branches 
growing at equal distances from each other form the top to the trees, and 
remove all other growth. AVrap the trees with paper below these branches 
to the ground as a protection from the sun and to keep out the borers. 
The following winter cut the branches back to six or eight inches long. 
The next year leave two or three shoots to each branch and cut them to a 
length of about twelve inches. When the tree is three years old, one third 
of the growth may be removed, but if a vigorous growth has been made 
one half may be cut away and thinning be done to keep the tree properly 
balanced, with the outer limbs standing at an angle of thirty degrees from 
a perpendicular. This will always enable plowing to be done close to the 
tree. After this, one third of the yearly growth is generally removed until 
the tree is six or seven years old, when the longest branches only are cut 
back, to keep the tree level on its top, and thinning sufficient to prevent the 
top from becoming too bushy. 

FERTILIZING, 

Quite heavy fertilizing can be made profitable. Stable manures are the 
east expensive when obtained near the orchard. An excellent fertilizer is 
wo hundred pounds of bone dust, twenty-five pounds of potash, and twen- 
ly-nve pounds of lime, placed in barrels or vats, the potash dissolved and 
poured over the bone dust, and lime then placed on top, and the mass well 
in 4^^n ^°^^^^^ ^^r ten days, and applied broadcast on an acre of orchard 

tne faU or winter, plowing or cultivating to immediately follow. This, 
ac^^ -f ^^^^^y^ ^^ ^^^^ to furnish the necessary amount of phosphoric 

u, nitrogen, lime, and potash to keep the soil in a peach orchard from 
becoming exhausted. 

CULTIVATING. 

four f^ ^^^^^ ^ ^^^^^ ^^^^ ^^ *^^ trees, and plow with one horse three or 
»ith a r^^^ ^n each side of the row to a depth of five or six inches; then 
^iRht l^^^ plow and two horses the centers can be plowed to a depth of 
to worl^+v?^^' '^^^^ ^^^ ^^ ^^^^ ^° the early winter, care being taken not 
ing J^ ^i[^ ground when too wet. In February or March a second plow- 
*luch h • ^^^^j this time turning the furrows in an opposite direction, 
immedia^^^^*^® ground back to its^original level. Cultivation should 
^^ and • /^^^^^^. ^^^^^^ the soil becomes hardened by exposure to the 
as it beo^'^ '^^^^ naust be repeated after each succeeding rain, as soon 
^'^^^or th ^^ sufficiently dry; and after rains have ceased at intervals of j 
^'^queni weeks, until the fruit is picked, when cultivation may be less! r> 
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IRRIGATION. 



Irrigation is usually begun in May, but it generally should be applied 
much earlier, sometimes in March and frequently m April or whenever 
insufficient moisture is furnished by rainfall. It is well to plant the trees 
on a grade of about six inches fall to the rod. Ditches can be made with 
a single shovel plow, three feet apart, the rows of trees being the guide to 
the man making the furrows, and, with a little experience he can aW 
make them on that grade so that the water will run, while at less grade the 
work could not be done without surveying each furrow. Water should be 
run in the ditches until the ground is well saturated; then as soon as it 
has become sufficiently dry, which takes from one to two days on light 
ground, but longer on heavier ground, it should be thoroughly cultivated 
to prevent baking, which, in most soils, is sure to occur unless cultivation 
follows each irrigation. Although this process is more expensive than the 
old method of running water in the same ditches through the entire season 
the vield of fruit will be increased to an extent that will more than meet 
the extra expense. The fruit will be larger, and whether it is dried, canned 
or sold fresh, the largest fruit sells for the highest price in the markets of 
the East. 

PICKING AND PACKING. 

Early peaches, such as the Alexander and Hale's Early, are only used 
when fresh, not being suited to either canning or drying, and aU that can 
not be used in eating or cooking must be wasted Nearly all the late 
varieties, when not sold fresh, can be either canned or dried For d stant 
shipment peaches must be quite firm when picked although thej should 
be colored and show signs of being in a ripe condition It is at this tim 
that their increase in size is most rapid, and if picked too green, they w 1 
not only be small, but will never attain good eating quahties, and be mis- 
erable when reaching market. , , 

The methods of picking and packing now in use ^an be improved upon^ 
If the picker drops a peach into a box or basket, and the fall is only a lew 
inches, it is thereby injured, although the injury may f ^^ ^^.P^/^f .^J^^^^ 
the most careful packer. It will, however, prematurely begm to decay J 
the very point struck when dropped. To avoid this and all rough hana 
ling between the orchard and packing house, the fruit may be packed unje 
the trees when it is desired to have very particular work done. A ag 
handcart, with a frame under the axle arranged to take five or six F^ 
boxes, and a platform above on which to wrap and pack the peacl^es, 
needed for this work. The cart can be taken from tree to tree each peac 
picked, and wrapped before leaving the hand and placed ^^ the b^^^^ 
overripe or imperfect fruit must be rejected. Even if it cost double to P^c 
peaches by this method than in the usual way it would be economy w 
they are to be sent to distant markets. Another plan is to line the do 
in which the fruit is to be placed from the tree with cotton ^att mg a^^ 
cover this with old sacks or other cheap material, then insist ttiai 
picker carefully lay each peach in the box, and be never allowed to a^ 
them even an inch from the hand. The peaches should never be emP ^ 
from the box, but taken to the packing house in a wagon, on wwc 
placed a frame that will carry two or more tiers, that the ^^x^^ may 
be placed one upon the other. The peaches should then be taken dir^^ 
from this carrier, wrapped, and placed in the box for shipi^jnt. in ^^ 
ing fruit from the field, or to the depot, spring wagons should be usea, 
care should be taken to have the roads as smooth as possible. An 



to a single peach is liable to cause premature decay, and thereby render 
worthless a box of otherwise good fruit when a market is reached. 



CANNING AND DRYING. 



In favored locations, peaches are sold fresh at prices that would not 
justify the grower to can them, and only the imperfect fruit is dried. 
Peaches to can should be extra large and nearly ripe enough to eat. The 
rest of the crop may be dried. The peaches of California are much larger 
than those grown to any considerable extent in any other part of the world, 
and they can be sold in unlimited quantities at good prices if only the 
large and perfect fruit is properly and carefully canned. There is more 
discrimination inade by the consumer between large and small fruit when 
canned than dried, and for such they will pay a greater relative price, 
<Jbnsequently there is more profit in canning the largest and drying the 
smallest. The details of both canning and drying may be left to those 
engaged in these special industries, as it requires skill that can only be 
obtained by practice. Very good dried fruit, however, can be made at the 
orchard by peeling the peaches, sulphuring at once, and drying them in 
the sun. This is practicable in orchards where peaches are sold fresh, 
and only a small portion of the crop is to be dried. 



PEAOHES A NEVER FAILING CROP. 



There are sections in California where peaches have never failed to make 
a profitable crop during the last twenty years. The foothills of the Sierras 
are particularly adapted to the culture of this fruit, where a paying crop 
can always be relied upon. 



PROFIT IN PEACHES, 



It is not now necessary to deal in theories regarding the profits of peach 
culture. Statistics taken from the books of orchardists that are fully 
reliable, are here given in proof of this statement. The fruit from an 
orchard of eighty acres (mostly peaches) has this year sold for $10,000 
cash. The total expense of producing and placing this fruit on the mar- 
ket was $4,000, leaving $6,000 net profit. Only about one fourth of this 
orchard is in full bearing, most of the trees being only four years old from 
dormant bud. With many years of experience as a fruit dealer and 
grower, the owner expects to realize, when this orchard comes into full 
oeanng, much better average profits than he gets this season. Another 
orchard of thirty acres yields $5,000, more than half of which is net profit. 
Another of fifty acres gives the owner $8,000. These orchards are all in 
fn 'f ^^^ neighborhood, and are exceptional only that they are planted to 
VJit adapted to the section. The net profits of these orchards will pay 
acr/li 0^* 6 per cent on more than $200,000, making the value of each 
?l,2o0, while the orchards are only in partial bearing. 
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CHERRY CULTURE. 

Essay by James E. Gedney, Mesa Grande, San Diego County. 

Being requested by a member of the State Board of Horticulture to give 
my views on cherry culture at Mesa Grande, this being about the only sec« 
tion of this county (San Diego) where cherries grow to perfection, I cheer- 
fully submit the following hasty description, only regrettmg that pressure 
of business will not allow of my going more exhaustively into the subject. 
For better handling the subject I have arranged the headings m the follow- 
ing general order, each of which I will treat separately, viz. : "Climatic 
Conditions and Rainfall,'' "Soil," ''Location and Exposure," ''Varieties;' 
'*Time of Setting Out Trees,'' "Time of Flowering and Ripenmg of Fruit," 
etc. 

CLIMATE. 

During January, February, March, and April we experience heavy rain- 
falls, averaging, for the four months, twenty-three inches, with light falls of 
snow during February and March. Our May and June are warm, with light 
showers, averaging two inches for the two months. The months of July, 
August, September, and October are warm and dry, with the exception of 
occasional light thunder showers from the middle of July to the middle of 
August. The weather of November and December is changeable, with fine 
falls of rain, averaging, for the two months, five inches; making an average 
yearly rainfall of thirty inches. This has been my experience during the 
past seventeen years, all of which time I have resided in this locaLtv. 
Mesa Grande lies fifty miles from the ocean, and has an average altitude 
of three thousand three hundred feet. 

SOIL. 

The soils of this section are of many classes, but that which claims our 
attention is that best adapted to the production of the cherry I have 
experimented with the soil of the lowlands, second bench, and hillside or 
slopes, and find the hillsides or slopes best adapted to the cherry, especially 
those having a northern or western exposure. These hillsides are rocty, 
no outcropping of ledges, but loose rocks from the size of a walnut up to 
quite large bowlders abound. The soil, when wet, is of a dark iron color, 
and when dry, a dark gray color, and consists largely of mica, iron, ana 
decomposed granite, with an underlayer of a reddish clay; is very easuy 
worked, and not inclined to bake, 

VARIETIES. 

Among the most satisfactory varieties of cherries produced by me are the^ 

Governor Wood Flowers April lirst and fruit ripens last of J^^^ 

Rockport .:. - Flowers April first and fruit ripens l^net^^ 

Black TarVaVian Flowers April sixth and fruit ripens June twent^^^ 

Napoleon Bigarreau Flowers April sixth and fruit ripens J W * .^^ 

Centennial Flowers April first and fruit ripens^une hfteem 

LltrSuke:::::::::: Flowers May first and fmit ripens August si* 

I plant my trees about the middle of February, and find the ^^st resuj 
by planting at this time. One reason for setting out the trees at this 
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is that the rains after this are not so dashing and heavy as to fill the newly 
made holes with water, thereby causing the soil in the newly filled holes 
to run together and settle in one solid ball, which bakes and becomes hard 
during the summer months. The rainfall is sufficient after this time to 
go settle the newly moved soil as to exclude the too free passage of air to 
the young rootlets, which, of course, is very necessary. I buy my trees from 
any good, reliable nursery, one year old from graft or bud, and before plant- 
ing cut off all bruised roots. Better a root six inches long and perfect^ 
than one three feet long and mutilated, because the mutilated roots only 
draw upon the healthy ones to assist in furnishing nourishment to heal 
their (the mutilated roots) wounds. At the time of planting I head back 
the young tree to about eighteen inches, thereby securing large, thrifty 
ghoots below that point. This low heading I find very satisfactory, as the 
lower branches protect the body of the tree from the sun's heat, thus pre- 
venting sun scalds, gum sores, and sap souring. I plant my trees twenty 
feet apart each way. My method is to plant thus closely, and then keep 
my trees low by cutting back each year; this facilitates gathering the fruit 
very much, I prefer this way to setting the trees further apart and allow- 
ing them to attain too great a height. By the former method, I secure fully 
as good, if not better, results per acre, to say nothing of the difference in 
gathering the fruit. Another advantage in keeping the trees headed low 
is that the winds do not afiect them nearly as much as it does tall trees. 

PRUNING 

I cut back in February two thirds the growth of the previous year. In 
this locality the cherry tree is inclined to grow large and very tall— say at 
four years twenty feet high. I cannot let them have Nature's way, or else 
all I could do would be to stand at the base of the trees and look up at the 
too inviting fruit, and wish I had been raised by irrigation that I might 
nave grown correspondingly tall, so as to reach the topmost branches. I 
ao not irrigate my trees, nor would I if I had oceans of water at my dis- 
posal. Irrigation only calls for triple cultivation, although portions of this 
coast will not produce without it. 

CULTIVATION. 

I plow my trees once a year about five inches deep. This I do about 
cult- + ^P^^^- ^^^ balance of the cultivation I do with an ordinary 
uiiivator, and give the land shallow cultivation, generally three times 
unl^^+if^ months of April and May, and this ends the year's cultivation, 
then! ^^^°® should be sufficiently heavy to form a crust; if so, 

brealr +v? ^^^^ *^® ground once with a light, fine-toothed harrow, which 
tion 1 ^^"®* ^^^ lesives the surface mellow. This amount of cultiva- 

Kreat f-® moisture near the surface during the fruiting season. I use 
tree d(^^^ i?° cultivating not to bruise or bark the trees, as the cherry 
incIinp^^'^^*^ ^^^ ^^ readily as many other varieties of trees, but is more 
aea to gum and create running sores. 

MARKET. 

•^ine m^^^®* ^^^^ ^^^ ^^^ ^^^° principally at the orchard; cherry culture 
^^JghhoH ^^^^*?^®^^ ^ ^^^ industry in this locality, the demand from the 
^omfar ^^^^*^®^ ^^^ towns more than equals the supply. Customers 

and near come, do their own picking, pay their 11 centg^e/^uadl ^^ 
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load them into their wagons in shallow boxes, and go oflf happy, having 
procured the rich, luscious fruit fresh from the trees, and as large and fine 
flavored as can be produced in any portion of the State. The varieties I 
have named stand transportation remarkably well. Packed in ten-pound 
boxes, placed in an ordinary ranch wagon, they arrive in good condition 
after a trip of sixty miles over rough mountain roads. The Napoleon Bigat- 
reau, in particular, is a fine shipper, and I think it will stand more pumsh- 
ment, an^ for a longer period, and then come out in better condition, than 
all other varieties that I am familiar with. I would recommend the planting 
of this variety in all sections where it does as well as it does here, not only 
because it is a good shipper, but on account of its immense size and lus- 
cious flavor. The Black Tartarian, Governor Wood, and Rockport are 
standard varieties, too well known to need any comments from me. The 
Late Duke I consider a valuable variety, ripening, as it does, early in Au- 
gust, after all the varieties are gone, it, of course, commands a higher price. 
Its real value, however, is as a pie fruit, either canned or fresh, as it is a 
very acid cherry. 

PESTS. 

The only pests I have to contend with are the gopher and borer, both of 
which I keep pretty well under subjection. The former I make away with 
by shooting, trapping, etc., and the latter I protect the trees against until 
fhey are old enough to resist the attacks of the borer I use a thick imi- 
ture containing, among other things, crude carbohc acid pretty well diluted, 
and this I apply to the young trees once a year, by rubbing up and down 
with my hand for the distance of a foot or more from the ground lh« 
forms a thick coating, which the borer does not penetrate. When the tree 
gets three years old, it is old enough to resist the attacks of the borer. 

PROFITS. 

A word as to the profits of cherry growing with me. I have one hundred 
trees four years old from planting in orchard, makmg ^^ /.ff ^^^^^/ 
or graft. These trees this year produced an average of fifty pounds p 
tree, which I sold at 11 cents per pound on the tree, makmg |5 5U pe 
tree and at the rate of one hundred trees per acre, a revenue of Jt55U pe^ 
acre is realized and no expense of picking packmg, or transportation m^ 
older trees of course yield more than double this amount I feel that! am 
guaranteed these prices for years to come, as it is well known that but i^w 
Lalities in Southern California will produce the cf fJJ^^ P^^^^^^^^^^ 
while the population is increasing very rapidly, and all the te^d™^^^^ 
tling and making homes in Southern Cahfornia ^^f^^J^'^^J^^^^^^^ 
cherry tooth. They cannot all or any great portion of them make hom^ 
in the cherry belt, as that is limited. x- «4^ ^ao 

This locality, Mesa Grande, is, up to this time the only Portion °t J ^^ 
Diego County noted as a cherry-producing locality, while the coaniy ^ 
large is not oVily capable, but does produce the greatest variety ofjrw^^ 
any other county on the Pacific Coast, ranging from tje orange and 1^^^^^^^ 
on the coast, to the late winter apples and pears back in the moania^^^ 
But I am not penning this as an advertisement of the county, tner 
pray excuse a deviation from the main subject. ^v,prrvi» 

To conclude with, I would recommend the propagation of the ^^f^^ 
all sections that are adapted to its production as it is one ot tne ^^ 
profitable fruits in cultivation, and always finds a ready ^^^r^^^^^^ 
cherrv orchard consists of four hundred and fifty trees, about tnree 



dred in bearing. The planting of the cherry is becoming more general at 
Mesa Grande now, and neighbors are setting out trees, and more are con- 
templating planting the coming season. I think the altitude cuts but little 
figure in the production of the cherry; it depends more on the quality of 
tbe soil and a sufiicient annual rainfall, say an average of thirty inches 
per year. Plant upon well drained hillsides, no matter how rocky, pro- 
viding it is not too rocky to cultivate. These rocks keep the soil loose, 
and the heat they gather through the day is thrown off at night, keeping 
the soil warm. 

Give the trees no irrigation; at least that is true in Southern California, 
where the soils are too dry to produce without the application of water. 
All who have tried have failed to produce cherries with irrigation. The 
tree grows and flowers from three to five years, but never ripens fruit, and 
usually dies at the end of five years, or before. 

DISCUSSION. 

Mb. a. T. Hatch, of Suisun: I have carefully observed the method of 
pruning in Mr, W. W. Smith's orchards, and also noted the results year 
after year. Of course, no two trees can be exactly alike, but a person 
traveling along the road adjoining his orchard could readily imagine they 
had all been trained out of the same mold, and yet many different men 
have done it at different times. One set of men trained them one year, 
and most likely the next year a new set of men were trained to do the 
pruning. 

Mr. Gray: One word. I understood Mr. Butler to say that most orchard- 
ists now set out their trees from eighteen to twenty feet apart. I think that 
is a mistake, at least in this section of the country; it may do on poor soil, 
but if we want to go through the rows of our trees in this part of the coun- 
try we must put them at least twenty-five feet apart, and then we have to 
dodge around to get the fruit out, I think that that is a mistake that 
should not go out to the young fruit growers. 

GE]?fERAL Chipman: There are two points presented in this discussion 
upon which I want to say a word. I am a young planter, and the nursery- 
men told me, in the catalogues, to plant twenty feet apart. I did not think 
JjJ?y ^^nted to sell me twice the number of trees to the acre, and I don't 
a ^ fif ^ did, but I made a grievous mistake. I have got one hundred 
ana bfty acres of various fruits planted twenty feet apart, and I believe I 
would give $100 an acre if they were thirty feet apart; it is too late to 
remedy it, as I want to grow trees for wood and fruit both. Now, on the 
Wstion of cutting back the first year, Mr. Butler says sixteen inches; I 
duc^rl^?!^^^^^ ^^^* ^^ ^^ orchard by following the rule which was intro- 
inch T^ ^^ cutting to the knee, which was about sixteen or eighteen 
inch % think it is a mistake to have a tree branch out above twelve 
Plant^ ^^^ *^^ ground, and a very great mistake. It is made by young 
thew^^ ^T^ persistently; it is made in that very fine orchard across 
five V ^' passed trees to-day that had better been grubbed out four or 
o«ihard^^+^^°' a mistake which ought not to have been made by intelligent 
age th ^^^ ^^ ^^^^ State. There are trees there branching out on an aver- 
^ Want +^ ^^°"? *^^ ground. I think it is a very grievous mistake, and 
8ion a H ^"^P^^size it,' as it has been brought forward here in the discus- 
in the fi ^^ niind, it is one of the fundamental mistakes. It begins 
Joune i! y^ar, the very time you plant your trees. I have gone out to 
'^i^old f^^k^^^^ ^? ^^ vicinity where the eastern man has come in with 

lashioned ideas of walking under the branches, aad ha vine his pic- r> 
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nic under the apple trees, and I could not make him cut them down. The 
reasons are so obvious that it is hardly necessary to occupy the space of 
vour record. To some eyes the body of the tree is protected from the 
scorching sun and the heat of the valley; second, the fruit is within 
reach; third, the system of pruning, which goes with that, enables you to 
keep your tree in a better shape; and fourth, you get more readily the 
moisture from the ground. You don't have so far to travel to get to your 
fruit, and in that way you have superior fruit. I want to emphasize this 
to the young planters who come from the East, in order that they may not 
be discouraged with fruit growing here, to see that they do not make this 
fundamental mistake of starting at eighteen or twenty inches from the 

^^I)r Peck- I only want to say two or three words for those of us who live 
up on the foothills, on the granitic soil, and plant our peaches on the hill. 
side Take the advice of the valley growers, and you will make a terrible 
mistake, and if the valley farmers take our advice they will make a mis- 
take There is no comparison between our lands and your lands. Mr 
Butler is absolutely correct; eighteen or twenty feet apart for peaches with 
us is far enough apart. We claim that we can produce good peaches, and 
we do grow good peaches, for they bring us a good price, and those who are 
cultivating peaches get rich, rich enough for common folks; and if they 
would plant their trees twenty-five, or thirty, or forty feet apart, they would 
waste their land; there would be no practical, good results. 

Mr W W. Smith, of Vacaville: We prune our trees in the shape of a 
vase, or conical; a tree with a hollow center, that admits the sun into the 
center of the tree and throws your fruit on the outside, so that it all ripens 
up pretty much alike, and you can pick it without much trouble; there is 
but very little of the fruit grows in the shade. The sun and air in this 
country are essential to the full development of our ^^^i*' ^^E^^^^i^y *^^ 
peach and the apricot. Plant a one year old tree from the bud or gratt a 
straight switch as they come from the nursery. After the tree is set out 
cut off about a foot from the ground. In setting your trees, m handl ng 
them, and in taking them from the nursery, always take care not toruD 
the buds off near the ground. After the tree is set out and after you prune 
it-the growth begins in the spring of the year-when the tender shoott 
begin to grow and are about the length of your ^Y'V^f Sf""!^^^^^^^ 
orchard and pinch back the terminal bud of all branches that start, excepi 
three, four, or five. During the winter, after the ^^-^t summer sgn)Wtft, 
prune to about eight inches, leave them about square; then you have your 
straight stalk with three or more small branches, eight inches lo^S^^ ^et 
top; that is your tree after it is pruned the second year; next summer i 
two branches grow on each one of those near the top Be ^arefu to cu 
to an outside bud if you want to spread your tree; if you want to ar^ 
your tree in cut to an inside bud; you can a 1 see the reason lor ifl 
During the second summer, when your tree has four or five brancu 
started, let two grow on each one of them, pinching back all below tno^ 
that is easy, quick work to do, and pick off the tender buds; let tn 
remaining grow all they will, the more the better. During the next wm 
cut these back again to about fifteen inches; then you have formea J 
tree with a main branch, and your three branches, and your six brant 
During the next winter cut those six branches back to fi™en int ^ 
allowing each one to grow two branches again; if they put out n^<f^ i^^. 
them out; you can do it during the summer a great deal easier, econu^ j, 
ing the growth, economizing the sap, and as you want it, not letting ^^ 
grow out and then throw it away. After this cut away about two tnu 
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last summer^s growth during the winter, and when your tree is four years * 
old and upwards, you will have altogether too much fruit on it if it is a 
peach, or an apricot, or a plum particularly— any of our pit fruits. The next 
thing is to thin the fruit; pull it off with your fingers when it is about the 
size of the end of your thumb. A practiced man will thin them very fast. 
The rule that I give my man is to let no two peaches, plums, or nectarines 
grow closer together than six inches on the same branch, and in t^he major- 
ity of cases the trees will then have too much fruit on them, I thin some 
of my peaches the third time. 



WHEAT VS. FRUIT. 

Essay by General N. P. Chipman, Red Blulf. 
WHEAT GROWING IN CALIFORNIA. 

I have been requested to submit some observations upon the issue of 
wheat vs. fruit. 

In the sense that wheat growing and fruit growing are antagonistic, and 
that one or the other must cease in this State, I must decline to discuss the 
question. There can be no antagonism, and should be none between these 
great industries. Both are important, and both must continue. In the 
evolution of California, her second stage was the wheat era, during which, 
in one year at least, 1880, she stood foremost among the States of the 
Union, producing fifty-five million bushels; thus showing the marvelous 
resources of our soil, and our ability to lead in whatever we find adapted 
to both soil and climate. 

The question I shall discuss is, whether we should continue wheat grow- 
ing as our chief agricultural industry, or whether we should encourage and 
develop our fruit industry to the curtailment of our wheat area and wheat 
output. 

Our soil is the prime source of our wealth, and should be so utilized as 
to yield its highest and best results. 

Observation teaches and statistics show that constant and successive 
croppings of wheat impoverish the soil and diminish the average yield in 
rW' ^^u^ "'^* *^^ persistency and close succession of the croppings. 
AniB 18 shown in the comparatively recent vfrgin soils of Dakota and other 
western wheat regions. 

President Stickney, of the Chicago, St. Paul, and Kansas City Railroad, 
Sat +i!^ ^^a^ed at a meeting of the Chamber of Commerce of St. Paul, 
to tw 1 ^l^^^^^ whesit crop in northern Minnesota and Dakota had fallen 

twelve bushels an acre, and was growing less every year. I quote from 
twent ^ speech: "Where the farmers of northern Minnesota produced 
^ ^y and twenty-five bushels a few years ago, they now only grow twelve, 
below f^^^ ^^ raising wheat is $8 per acre. When the yield falls much 
18 nZ + t)ushels the farmer will not receive his $1 for $1. I think it 
neaota * ^^^^^ ^^® ^^^^^ ^^ ^^^ farmers. The history of farming in Min- 



*e farm^^^^I. ^®' ^^^ ^^^^ jesiT's crop is good, and will perhaps pay for 
third v^' • second year is better, and the machinery is paid for. The 
^rops ar ^^ ^^^ ®^ ^^^' ^^^ buildings are erected. From that time the 
^ortea^A P^j^^J ^^^ *^® farmer begins to run behind, and finally he 
y^ar and vf ° ^^^®® ^^' ^^ ^^ ^^^ ^'^^^ stopped at the end of the fourth 
changed his plans of farming, he would have be^ saved." 
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He then warns the merchants of the danger, and says : Tell the farm, 
ers to change from wheat growing to something else. Drum it into them. 
We must force them to abandon their policy of wheat growing alone.^> 

How long do you suppose a Minnesota farmer would go on raising wheat 
under such depressing conditions if he could plant raisms, grapes and figg, 
and olives, and oranges, and apricots and all our fruits and nuts.^ But! 
must not' anticipate the case of the defendant. ..^^^ ,,,, . ,, 

Within one half mile from where we now are is a two hundred-acre field, 
being a part of the noble Kancho Chico. The field has been cropped to 
wheat for over thirty years. The land is of the richest and finest quaLty. 
General Bidwell has assured me that in early days it produced seventy 
bushels to the acre. The yield now rarely exceeds twenty-hve. 

Addressing gentlemen familiar with the law governing successive cro^ 
pings of, the soil to one kind of grain, I need spend no further time on thi8 

nrt'Ms''state we mitigate somewhat tlie operation of «iiB law by our sy. 
tem of summer fallowing, but this only prolongs the fertility of the 8oJ; 
it does not restore it. The rapid exhaustion is somewhat arrested, but 

'^KSgS ."Xifi^S- J.dg. 0. C. Fra., I .,„ U-.d cl™ « 

land not far south of Chico, grown to wheat on the summer faUow Principk 
shows no falling off in yield. I cannot dispute ^^f ^^TanS^^ 
be that the occasional overflow from the Sacramento I^^^^^^^, ™^^'^^^^^ 
gives back to the soil the fertilizing properties exhausted ^7 the proceBB of 
wheat growth, as I think is the fact as to other lands ar<>^«^ Durham and 
Biggs, of which the same claim is made of constant and undimmished fer- 

^'^Of'one thing, however, we may feel assured, that an inflexible law cj 
nature is not to be ignored. The soil cannot be made to ^^ll^Pf^'^ 
erties without exhaustion, unless we return in some f<>"^^,^,37^^^^^^^ 
The census of 1880 showed that California had one miUion eight min 
dredLd thirty^wo thousand four hundred and twenty-ninea^^^^^^^^^ 
yielding twentv-nine million seventeen thousand seven ^^indred a^^^^^^ 
bushels-an average of fifteen and eighty-three one hundredths bushels per 

^'^Tfie Agricultural Department at Washington reported Fe^^^^^^^^ 
that in 1887 California had two million seven J^f ^^.^^P^/ ^^^^^^^ 
sand two hundred and thirty-five acres in wheat, yielding thirty m^^^^^^ 

four hundred and twenty-nine thousand ^^^^'I'-^J^,^^^^^ 
over eleven bushels per acre. The average per acre m J^^Jj^^^^^J^^'half 
one third. This shows a falling off m the average of four and one n 
bushels per acre, or a little over 28 per cen in eighteen ye^^^^ 
rather significant fact that our average has falling off much more tnai 
average for the whole United States. ^n^ ^^s twel^i^ 

The annual average for the United States from 1870 to l»f^ J^^^^^^ 
and four tenths b ushels, and from 1880 to 1887 twelve and one tenth buj|^ 
being a falling off of only about three tenths of %^™\ .^^^^ 
must be due to the greater proportion of new wheat lands being open 
Xwhere than in California, and to the fact that crops are changed tx)Ot 

cereals in other wheat States. .. . , xi. + o+ot.+ wTiP^t croPpi^? 

The conclusion, therefore, seems inevitable that ^9''^^^'^\.^l'^^^ 
in California of the same lands is g/adualy reducing f^^^^^^^^^ 
cease, except in favored regions, and should ^V''*^^^^?^^ .^^^^ 
other crops in all cases, or the land reinforced by artificial fertilizau 



Following in line with impoverishment of the soil comes falling off in 
average price paid for wheat. 

The Agricultural Department at Washington, in report of 1888, gives a 
table of twelve wheat States, not including California, which shows the 
average price of wheat from 1876 to 1887 to have gone from $1 per bushel 
to 68 cents, farm value. 

This farm value varies more than would be supposed. In Kentucky in 
1875 it was $1 05; same year in Nebraska, 64 cents; in Michigan it was 
$1 15; in Iowa, 71 cents. 

The average export value for twelve years is given, showing that it fell 
from $1 12, in 1875, to 89 cents in 1887. 

Mr. McCarty, in his valuable " Statistician,'' gives a table showing aver- 
age value per bushel in the United States, average yield per acre, and 
average value per acre from 1862 to 1887. In 1886 the price reached $2 19^ 
per bushel, and in 1884 as low as 64-* cents per bushel; and the lowest 
yield, in 1881, giving ten and two tenths bushels per acre. The highest 
value per acre was $23, in 1867, and the lowest $8 05, in 1885. The aver- 
age in 1887 was as follows: Value per bushel, 68.1 cents; yield per acre, 
twelve and one tenth bushels; value per acre, $8 25. 

The average value per acre of California's wheat crop of 1887 was $7 40. 
This was a very bad year, but in 1886 the average value per acre of our 
wheat crop was only $7 30, as shown by the same authority. Both these 
years prices were low; but the question for the wheat grower to consider is, 
can better results be expected in the future, when we know that the aver- 
age yield per acre is falling off, and the price has been on the decline for 
some years? It is certain that the wheat growers of California, as a class, 
have lost money in late years. Individual instances and exceptional lands 
may be pointed out where profits are made, but any one familiar with the 
Btruggles of the mass of wheat farmers in this State knows that matters 
with them have been going from bad to worse. 

I tried an important case four years ago, where it became necessary to 
show the cash rental value per acre per annum of the best Sacramento 
Kiver bottom lands in Tehama County, and they are as good as can be 
lound for wheat raising. Such witnesses as John Finnell, J. S. Cone, Hugh 
Mooney, and Herbert Kraft were called. Two of these are among the 
largest and most successful wheat growers in the State. The result of the 
wstimony showed that $3 per acre per annum was all a renter could afford 
a? Pl ^V. ^^^^ y^^^^s ^^ly 10 per cent interest on $30 per acre for land that 
arr T?^ ™® assessed at $50 per acre, and is now selling at $100 per 
ere. ihe tax on the land was $1 per acre, leaving but $2 to the owner. 

h '^ A^ ^ P^^ ^^°^ ^^ annum on the market value of the land, 

n IS due to wheat growers and to the State to say, however, that our 
that ^^ ^^ ^^^®' because many lands have been cultivated to wheat 

for ih^^ ^^^ adapted to it, and that the average value per acre is reduced 
know^ ^^/^^ cause. That many men are making money raising wheat, I 
the r ? + *^"^* ^ ^^ ^^^^ seeking to point out the actual condition of 
our 1 a 5^^ generally, and to suggest better and higher uses for much of 

Xh • ^°^ devoted to wheat. 
Biderf^f u ^ another important factor for the California wheat grower to con- 
tte com +— ^^^^* ^^^ ^^^ surplus; and this also involves the question of 

For he must meet in seeking the markets of the world, 

the Bre^f ^ surplus the home market, outside of California, is shut off by 
^ the U ^^"'^^^^^ ranges, and the long line of rail transportation to States 



Lion having a deficiency. 
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The market for our surplus wheat is Liverpool. California farmers will 
ever be subjected to the changing conditions in Europe and to the fluctua- 
tions in the cost of transportation by sea. This last element is a menacing 
one. A table of rates from 1878 to.l888 shows a Aj'.^t^^tion ranging from 
85 shillings ($21 25) per long ton m 1881 to 25 shilhngs {U 25) per ton 
in 1887 No one can foresee or provide against this factor; and it comes 
to this, that the price of California's surplus is fixed m Liverpool, and the 
price in Liverpool is fixed in part by the ship owners, and the ship owners 
are governed in part by the demand on this coast for freights broiight 
hithir from abroad. The table of shipping rates for the period named la 
itself the best commentary that can be made upon the uncertainty that 
must always attend the filing ^ value upon our wheat The table i^ as 
follows, and is for April first of each year: 1^78 50 shillings 187^^^^ 
flhillinffs- 1880 45 shillings; 1881, 85 shillings; 1882, 65 shillings, 1883, 
35 SngsVl884, 35 shilUngs; 1885, 36.3 shillings; 1886, 32.6 shillings, 
1887, 22.6 shillings; 1888, 25 shillings. , ,.^ ,, , t- i 

Our isolated situation adds still more to the diSiculty because Liverpoo 
fixes the price of our home market. Mr. Starr, at Port Costa, pays about 
the price in Liverpool, less freight to Liverpool plus cost of carriage from 
the interior. General Bidwell, at Chico, pays the Liverpool pnce less cost 
of carriage to Port Costa, and thence to Liverpool. And so we in Cahforaia 
are raising wheat in direct competition with all the worid This is not «. 
tn the great country east of the Eocky Mountains. .The^h^^^,^^"^^ 
tion is enormous. The great manufacturing centers m the East are large 
buvers, and never ship from East to West. , . . . . .• „ f„„t 

Schange from East to West of wheat production is an interestmg fact 
in agriculture, and deserves passing notice. 

In 1849 the Atlantic Coast produced 51.4 per cent of all our wheat The 
central belt, 43.3 per cent, and the trans-Mississippi only 5 3 per ce J 
Gradually this changed so that in 1884 the order ^^^^ «im Atian^ 
Coast, 12 2 per cent; the central belt, 36.1 per cent, and the trans-Miss* 
sippi 51.7 per cent. The great West went from 5 per cent to 51 per oen^ 
and the Atlantic Coast from 51 per cent down to 12. 

The increase in absolute quantities on the Atlantic Coast was slight but 
west of the Mississippi it went from five million two hundred and eigW 
dght'housand nineZndred and eight bushels in 1849 to two hundred ^n^^ 
silty-four million nine hundred and twenty-six thousand J^shels in IW 

Whence comes our competition? It comes from the wheat growers 

our own country and from foreign lands. 

steamer rates from New York City to Liverpool, per ton, are - j g 

Water rates from Chicago to New York, per ton, are — - 

From Chicago to Liverpool —^ 

The average rate from San Francisco to Liverpool for the past eleven years is, per^j^, ^ 
Tonh'is1.dteioXtfce;;gin¥;p^^^^^^^ 

Total, California to Liverpool 

This shows that we start in the race for Liverpool with our eastern faijjj 
at a great disadvantage-nearly 30 cents a bushel. Our PJ-^sent raW^ 
freight are not much over half the average for eleven years, but even 
makes the cost to us more than double the cost fro«?,f ^^f^f^- ^,i„ce8«f 

Another competitor on this continent I think will ^^ the provi" ^^ 
Canada, along the line of her great continental ^^ilroad. I am ini^^„,» 
that an immense area of wheat land, equal m productiveness to our v» 
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lands, lies along that road. British enterprise and British determination 
to be independent of the world for food products, will soon be directed 
towards that region. 

British India already is a large factor in wheat competition, although not 
yet so formidable as has been feared. It seems to me, however, that a people 
who work for a few cents a day, who plow with a stick, who thrash with a 
flail, and market dirt and seeds of weeds with the grain, and themselves live 
on rice and millet, and scarcely know the taste of wheat, and outnumber 
U8 four times, who can increase their exports from two hundred and sixty- 
nine thousand eight hundred and fifty-eight bushels in 1872 to twenty 
million two hundred and ninety-two thousand one hundred bushels in 
1885, are not to be despised. How long it may take to overcome the preiu- 
dices of centuries that cling to these people it is hard to say; but when im- 
proved implements and methods are introduced and adopted, how long 
wiU It take British India to supply the deficiency in Great Britain ? Six 
times her export of 1885 would fully supply Great Britain on the basis of 
her average purchases for the past fifteen years. 

In the Argentine Republic of South America we have another and a 
formidable prospective competitor. She has an unmense area of land suit- 
able for wheat culture. European immigration is rapidly changing pas- 
toral ands into arable culture. In 1887 it was estimated that in three 
years the increase of cereal crops was 23 per cent, of which twenty million 
bushels were wheat, half of which was available for transportation. Should 
immigration continue wheat culture will be rapidly extended. In the • 
opinion of our Commissioner of Agriculture Great Britain can more easily 
supply her wants from this source than from India 

inSy/ y,''" will remember the remarkable essay of Prince Krapotkin 
m the "Nineteenth Century," upon the future food supply of Great Britein 
cannot stop to quote him, but he showed that the uM Kingdom rSht 
lere cuM^.ft'r^i^'^H -'"^ "'^^'y^^'^ ^iUio'^ People if her present afea 
?em tha/r w R -r^ '?> *'''-5^ r""^^^ ^" ^"^S^""^- ^^^ ^ it would 
SrSt^^&^nSfti^Sot ''""*' -PPly berself within the 

AfricTLT^^^^^^ ^^^3^- 1^--. Australasia, 

iv w!?°o ""^ "^^'/^^.of theworid, about which the people have 
sSs ^ C^A ^ ff */^^^' '' ^ ."^"^"^ ^'^^ ^ the producer in the United 
figtS ven^rn„nh T^ ^^'1?' '°^''^?u^ T /^^^'^ease of area seems not to 
thecror^ 1 ^- It often happens that the price has been high when 
CpriK'^'Sf^^^^ «f'^V*l^^ reverse, and sometimes short cfops and 
of tC wnr!? *°^®*hj' ^l^^ '"?''"' ^ '"''■ '<'™'^ i° California. The supply 
«8g«8ate Th!n^^'/ii^P"''^'t°*^ "'"'' '"'''P ^^ures only towards thi 
>he wSd S ^""^^^ u*^*^/ produces more than one fifth of the wheat of 
511 per cpnt J^tk"*^" 7j^^! furnished m grain and flour from 1872 to 1884 
lodir? 9 ^* f *? '^^'''^^l^ deficiency. Russia averaged 13.6 per cent, and 
Cal'f cent. ' 

'»MCSj''P''^\f^°^*l^P^'' ''^°*<'^ b^'^ c^P'Or about twenty-five 
^ United «+/ ^°*^ *^'^ '^ ^^,''"* ^'^^ ^^^ «f ^11 the wheat exported from 
We ^^ ^*^tes m years of largest demand. 

'^exLTJjr ^^"".^ ''°® ^'^^F*^ ""^^^^ ^^«^t of the United States, so that 
* 'l»e dlLl ^^P"""'^ over other portions of the Union is very great. This 

Sroved m"^^^ "^V^^*" ""^^^^^^ b«i°g deprived of a home market. 
**»«I8 fthi? T^^ of harvesting have cheapened wheat growing to large 
tthe combined harvester has done much), but they are not avau! j 
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able to the small farmer. But however cheaply we may grow wheat, of 
what will it avail after we have lost our marketj 

But I must leave the case of the plaintiff. Let us sum up our conclu- 

^'Xsf-It seems to me that wheat growing in California for the marketo 
of the world is at least precarious. . ,. • • i,- „ 

Second— Average production to the acre is dimmishmg. 
77.«^d_Fertility of the soil is dimimshmg. 

ptuTth-We are at a disadvantage with our competitors by reason of 
their cheaper and better facilities for transportation. . ^ 

SShere is a strong probability that wheat areas in India and Soutt 
America and in the Canadian provinces will be greatly extended and the 
demTnd upon the United States will gradually decrease and finally cease. 
Sft-^alifornia must decrease her wheat area, and increase her popu- 
lation ^ thus increase the home market The law governing surplus 
manufactures must be applied to agricultural products The home market 
Sat hts pSced us first among the nations of the globe in manufacturea 
must be brought to bear in agriculture. We must not be obliged to haul 
Sir products half way round the globe, past the doors of our most formid- 
aKomStors in order to find I market. Of all the agncultural prod- 
uc s of Th?United States, including cotton and tobacco only 10 per cei>t 
^re marketed abroad. Excluding cotton and tobacco, only 5 per cen , a^ 
vet we in California must go abroad in search of a market torJO per cen 
of an our wheat. If we controlled the world's market m wheat, as th 
'Soufi does in cotton, this disproportion would be to our .advantage, but 
unhappily thfs is not true, and in my belief the situation will not improve 
I amSpared to see Great Britain supplied from other sources within the 

"SSninds no longer profitable for fruit fo^g should be turned 
over to grasses and forage plants, or should be planted to fruits. 

FRUIT GBOWINQ IN CALIFORNIA. 

I turn now to the case of the defendant. q^aii we erow 

In what way will our fruit industries mend matters? Shall we grow 
more fruit and less wheat? What are our advantages over otl^rS^^^^^^^ 
the Union, and what are these advantages intnnsically? I approacn 
discussion without misgivings and with great confidence. .^, 

The one thing above all others that gives Pl^e^'^^^^'^^^; ^^^Pf fSjJ 
fruit-growing State is its climate, the economic value of which is only J 

'thet'is*?diS?e-of onlv eight, or ten degrees between the ;- 
annual temperature of the coldest regions of Dakota and Minnesota, » 
San Francis^co, yet in Minnesota and Dakota wheat Aourisheswith a fflj 
Sn tempera ure of 60 or 70 degrees lower than we ever see i -It J^ 
minimum and maximum that must control. Let us cease talking a-)^ 
mean annual temperature. The mean m San ^^-ancis^^ f ^5 J^S «>• 
same as Washington City, where I have seen weeks Pj «l"J"3o««* 
weather. The mean of New York City is 54 degrees only one degree^ ^ 
than in San Francisco, and yet strong men froze to death there ^^ 
streets last winter, and snow completely stopped the artenes of comio 

'"rtwJharfsee ripe oranges from Tehama County, grown in sg*^' 
the everlasting snowso^f Mount Shasta. The Phenomenal cold of last |>^ 
reStering as low as 19 degrees above zero at the Umted States &B 
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Station at Red Bluff, did not destroy our orange trees, for they send here 
their defiance of the elements in 'the shape of ripe fruit from the same 
branches that were covered with ice and snow for a short time last January. 
It must not be forgotten that when we had 19 degrees above zero, a low 
temperature seldom rea,ched, Dakota, Minnesota, and other AVestem and 
Xorthwestern States registered 40, and even 60 degrees below zero. Domes- 
tic animals froze to death in their tracks. Children perished on their way 
from school. Strong men died in the effort to reach their barns, and in 
sight of their homes. Forest trees as well as fruit trees were burned to 
death as by fire in this awful weather. It is not possible to overestimate 
the value of a country hke ours to the fruit grower, in comparison with the 
frozen regions in the States east of the Rocky Mountains. 

If the property of General Bidwell, with its climate, soil, capabilities 
and surroundings, its orchards, flowers, and fruits, could be set down within 
one hundred and fifty miles of Chicago, it would sell for as much as the 
entire taxable value of Butte County. It is not the richness of the soil that 
would make this true, for equally rich soil is to be found in the State of 
Illinois, but it is the climate and its possibilities. 

What would Riverside as we know it, or Vaca Valley as it is, be worth 
if situated in New York State? And may we not seek to realize the true 
value of our great advantages by this comparison. 

When I read last winter, how that athlete and intellectual giant, Roscoe 
Conkhng, fought for his life and lost it in a struggle to reach the Fifth 
Avenue Hotel, across Union Square; when I read the pathetic story of that 
heroic school mistress who toiled through the deadly western bUzzard in a 
vain endeavor to save the children committed to her charge, it seemed to 
me that the transcontinental railroads would not be able to transport the 
people who would fly to this land of sunshine and plenty; and I stiUbelieve 
nat our chmate, which alone makes our State proudly distinctive among 
fi-ff w ^ ? ^ ^".T' ^"^^ ^"°S "^ *^« population of the East and the 
«.n h;};® as rapidly as we can prepare for them, and as soon as they 
can dispose of their property there. ^ 

san^U^^ question recurs: Is fruit growing profitable? Can we afford to 
S,t I'T^' ^''^ ^"' ""^ •'"'■ ^^®^* ^^"*is to its culture? As yet we have 
a In-ni f^ ^'^^ amountof data to enable us, from observations through 
inr»i^f of years, to deduce results entirely satisfactory. Fruit growing 

•ies^STsSbUshed "" '*' '°^^°*'^' ®°""' ^''*'*'' ^'*'^^^''' ^""^ ^^Povtant 
eie'll^^K ^"■''T^^^,^' greatly enhanced values of land; and this 
mortca^r^tl'l ^^'"fi^^^l^^y maintained and augmented. Many a wheat 
»mScLiT-^M lifted by the fruit grower. In the absence of general 
wlXt i r°^ *?^ '■^?"^** ""■ ^"""^^ «^ ^'■"i* growing ii> this State, we can 
Valleva^ . + typical regions where these are now well known. Take Vaca 
fevwaaXtXT^? *! northern portion of the State: Prior to 1874 that val- 
of land werp .^ V ^^eat growing. It cut no figure in trade, and the owners 
»«lue eyll / ? ^'"t ^^ttle money, comparatively, and the lands had no 
•^gan abont fw 7^^^^ g^wing, and the price was low. Fruit planting 
S thousand fl tune and now nearly the entire valley is in trees-about 
Sdred aor« ^r ^"°i'?d acres. Mr. W. W. Smith has an orchard of two 
'l^totoJaS ^^^' "^^^^^ ^ am informed yields a net income of from 
It ;.. .. '^w '^J^ l^re annually. In 1874 this land was valued at $12,000. 



^' '8 now w fk"*^^'^ annually, iu LO t^ xnis lauu w 

*«t;inZTtn^'f600anacre,and I do not suppose could be bought for 

****«% A . ^^ ^^^^^^ *^'^^ P^^ acre for one hundred acres 

**UeT w„„ '■ecent purchase of nine hundred acres, lying just outside this J 
y' was made for $100,000. Subsequ^t^^at^a^ B^y^^^^^lC 
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sold for nearly enough to pay for the whole. I have been reliably informed 
Sat there wai paid to fruit growers la^ year in thi^ valley through the 
Vacaville Bank, $900,000; and this is $200 per acre for al the fruit lands 
of Jhrvalley by the way of income. These are all non-imgated orchards, 
and fruit growing there is certainly in a most healthy and Prosperous con- 
dition Similar conditions of success and prosperity exist in the Santa 
ClS Valley, around Woodland, Sacramento, Marysville, Newcastle, and 

' 'SnTJou^t/furSshes an illustration of the revolution worked by fhiit, 
groS Here irrigation is essential. I think the change from wheatto 
ESresno County does not date back of 1880 and yet her raisms.are 
known and eaten by all men. Lands formerly selhng from $5 to $10 per 
acreTnow selHnto tie hundreds, and pay good if t^-st on the inve«^^ 
It is situated in the central region or southern San Joaquin Valley^ 

RiJerside furnishes an example of the magical change wrought by water 
and Sculture. Lands here classed as desert and practically valueless 
Ke years^^^ pay interest at $500 to $1,000 per acre. This is Southern 

^SEtype is found around Newcastle, in the foothill region of Placer 

^Thrdevelopment here is marvelous and gives great hope of all the fwt- 
hill lands, of which there are millions of unoccupied acres in this State 

PTa^iTdTaL^iteSX selling five years ago at $5 to $10 per acre now 
brine $100 and over per acre. The elevation is from five hundred to one 
tSandfS above sea level. Olives, figs, oranges,. and all deciduo™ 
fruHs flourish here. Planters are prosperous and making money. Imga- 

^v^TntriroTSs'a^hr^^^^ 

beyond dispute by the enormous increase of the taxable value of lands 

'TlnltreafdllStyt dealing with the question of the profitablene* 
of frdt irowing in California, for lack of general statistics. I e^n gi« 
well authenticated instances of fruit growing on a large and small scale in 
Til parts of the State, showing very large profits «\*f^X'hSnetoS 
very high prices of land, or cost of an orchard brought to t^e beanng pw 
I hesitate to do this, however, because no one should generalize from ^cb 
insuffid?nt data. I think, however, it is within the observation rf e^ 
intolhgent fruit grower in 'this State that, where the business is pur^ij 
S hat intelligence which its nature and character demand no «o« 
lucrative or profitable business can be engaged ^^^.t^l^f.^^^^Jf J°e„ceB, 
Intelligent fruit growing impl es a k^^^edge of soil, dimat c influ^n ^ 
varieties to plant, the art of culture and handling, and business la 

"AddVfrora^Tparti-lar illustration showing the profitableness^f^frj 
grow ng, we have, what to my mind is an exceedingly strong argumg 
grwwiiig " . . ,, tv^o -.rallAv fonnties. from Shasta to San i'''^ 



growing, we have, what to my mina is an exceeuiugi^ ».a.«ig -e,"-pj^ 
that direction, viz.: In all the valley counties, from Shasta to San 1^^ 
men of buSss shrewdness and intelligent observation, who ha^^^^^ 
tong residents of the State, and have observed our fr«it development,^ 



men Of businesB Shrewdness and intelligent observation who ^^^ 
bng residents of the State, and have observed our ^^^^^^ J^^^^^ 
buying lands for fruit growing, and paying pnces far ^f ^^^^^^^ 
would yield an income in wheat growing or for any other purpose tn 

fruit. 
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probably the best single illustration covering the widest territory, and % 
the greatest variety of fruit, is shown in the result of the work of the Cali- 
fornia Fruit Union for the year 1887. I take this from the '' California 
Fruit Grower," of November 10, 1888: 

Boxes shipped 328,296 

Crates shipped ^gg 268 

Set weight of fruit, not including weight of package (pounds) [lllll[lll 11,363',020 

Gross receipts $675,864 40 

Freightpaid $283,033 80 

Cartage paid...-. fi002 35 

Commissions paid 57254 40 

Gross charges 356,289 55 

Total net returns "$319,574 85 

This shows the net average per pound realized to the grower in this State ^ 
to be 2.8 cents. If we knew precisely what to deduct as the cost of pro- 
duction, boxing, and delivering to the Union, we would know what this 
green fruit yielded per pound as net profit to the grower. In 1886 the net 
profit to the grower through the Union was 2.41 cents per pound, and for 
1887 it is estimated at about 2,25 cents per pound net to the grower. By 
strong support of this Union, and by gradual increase of shipments the 
cost of sale will be reduced materially, which will add to net result ' 

Trees in full bearing will average one hundred and fifty pounds each or 
fifteen thousand to the acre. This fruit at Union rates fo/lSS? would yield 
net $420 per acre. Pruning, cultivating, thinning, picking, boxing, and 
dehvermg io the Union, I cannot figure beyond $120 per acre, leavine 
balance net over all to grower $300.* ^ 

As an orchardist myself, looking forward to the time when my invest- 
ment will yield me a steady and fair income, I promise myself, as I promise 
otbers, that $100 per acre as a net return is good enough, and can, in my 
opinion, be safely relied upon, always presupposing the best and most 

ml^^"^ cultivation, handling, and marketing. 

The constancy of our fruit crop, and the early yield, and the eariy fruit- 
age ot new orchards, and the long life of our trees, are all well understood 
St^f^f ^ advantages which we enjoy over any other region of the United 
S; ^T^^ ^^^ raise fruit in large quantities, and of exceptional 
Rfr!n Ti''° ^''S^'' ^^"^'^^ ^^ ^ ^^^'^*' ^^^ ^i^ds of fruit we grow greatly 
Eu^^ ?"' ^.^^^' ^" ^^ ^^^^ ^f *^i« Union, and in no country in all 

uroi^e or elsewhere, of which I have any knowledge, is so great a range 
Lnpi F^^^^^d as in California. Oranges, olives, lemons, limes, plums, 
LlTo^^^''^''^^^\^''^ ''''^^ of all- kinds, apricots, peaches, nectarines 
Sp.. ™^' apples, all the small fruits; indeed, every fruit known to 
us arP^!' ^^^^ J'^y ? ^^"^ exclusively tropical fruits not much known to 
i^Kardlp.f^^^l^'^''''^'^'. Ail varieties of all zones seem to flourish here, 
^vmttZ ,?l^^^acteristics in their native habitat. These are prodigious 
ourclinw ' ^^ ^^^ beyond computation in money value; they come of 

Our h f ' V^ ^^^^^ ^^^ mountain influences, and our soil. 
»aarketrKi 1^^^ ^^^^^ produce from one half to two thirds of a ton of 
five to fiff .^^ ^f^ ^^^^' ^^ *^^^^' ^^^^^ ^^^^ lan^s will produce from 
*>r wheat 1^°^. ^^ ^^^^^ ^^"^* ^^ ^^^ ^^^^' Looking towards the market 
Ptoat nl * .^ ^® ^^ ^^^ ^^^s^S' I believe that fruit will yield more net 

The?! 1^°^^^ to the grower than wheat. 
^^tfi of f h ^ °^ longer any dispute about our raising almost all known 
'^Si IB the marklt ^^ ^^^'^^ quantities, the great question, as in wheat grow 
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flpre as in other departmentB of investigation on this subject, we lack 
dafa The country imported in the year 1886-7 of fruits and nuts $20,- 
608 480 I am not able to inform you whence all these fruits came or 
what kinds of fruits thev were. It may be stated generally, however, that 
They were chiefly the fruits and nuts grown in our California orchards. \V'e 
W then this field for operations. As showing increased consumption, 
temports of fruits for 1887 exceeded imports for 1886 by overUmm. 

A tentative estimate of the Commissioner of Agriculture report 1888 of 
thf products of agriculture, 1886, gives the farm value of the fruits of the 

''"£i'stS'aM?o!fhKThe dairy products of the country; is more 
that half our wheat crop; more than one fourth of the com crop; is mow 
than double the oat crop; is more than double the wool crop; is about equal 
to the wool, hemp, flax, tobacco, hops, sugar, syrup, honey grass seeds, 
and wines combined, and is nearly the value of all the vegetables grown. 
Wrexport only about $1,000,000 in value. . The consumption of fniitie 
about $3 per annum per capita on our Commissioner's estimate of produc- 

*'Tf we could double the present consumption of fruit in this countiy it 
would give California an income beyond what we now have of over $1^, 
mm, allowing the East and Oregon to take the balance, and it Beema 
not an extravagant hope that this increase will be attained. 

Our wpulation is growing at the rate of nearly or quite three fourtlis of 
amilKWe annuaUy. Demand for the fruits of the earth goes on with 
in prpflsed number of mouths to feed. , ,, . x i.v^,<^ 

NotStanding the importance of fruit culture to this country, ther 
has £n no orgLnized effort to aid it through our Agricul ural Department 
at Washington^ntil 1886. Mr H E/Deman in his second ^^^^ 
rAT^nrt to the Commissioner of Agriculture (report 1888) says, ine yew 
S^sTnw really be said to be the first in which I have had an opportunj 
to get^he machinery of this division (Division of Pomology) m good work- 

'"tSs li'at Government, with more r'^^y /hanit knew what to do ^ft^ 
started this division with an appropriation of $3,000 in 1886-7, and repeawo 

'''Zr^^:7L'^^^timiLr.e the cause of practical and jn- 
tificpomologT for the United States. In 1887 the force consisted of a clerk, 
and an artist occasionally, to make the fow drawmgs found m the repM^. 
and wHh this paltry $3,bbo all the expenses of ^l^l. <i™^„^J!eX 5 
including the salaries of the clerk and artist. Mr. ^ anDeman spejjs^ 
several valuable papers that have been prepared, gj;^totou«ly, I supg 
all of which await appropriations before they ^^n ^^fXr thev contais, 
It is to be hoped that these valuable papers, and the matter they con 
wilT not have fallen into innocuous desuetude before Congress awakens 

^fVaTttSess a moment to record in the most V^^^J^^^^ 
utter disrespect for the statesmanship that has been one hundrea y 
S realSg that agriculture was of sufficient importance to entitie ip 
Department of Government. In 1880 our census showed our agr^^^J^^^ 
iroZcts to be of the value of $3,020,000,000; nearly $500 000,000 ^^y 
than RussL produced with her one hundred miUionpopylat on, n^ 
$800,000,000 more than imperial Germany, and more than Austria, 
Snain, Australia, and Canada combined. ^-u- j f „ii the V^ 

^T(^day our agricultural products amount to two thirds of aU J ^^ 
ucts of tie United States. They have made our nation great and po 
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fal and independent. There is no food product, except possibly rice and 
sucarj of which we do not produce a surplus, and of these there need be 
no deficiency. 

No victory of peace or of war in all history is comparable to this. A 
hundred years ago agriculture stood stationary where it had stood for a 
thousand years before. The farmers of America have rescued agriculture 
-and given to the soil a new value; they have simplified the problem of 
government by bringing abundance where poverty and want taxed the 
resources of statesmanship. 

In all these years the American farmer has gone on unaided save by the 
inspiration of his love of home and country and made this nation great 
and powerful. 

France, with one twelfth our area and not much over half our popula- 
tion, appropriates $20,000,000 annually to foster agriculture. Brazil, with 
thirteen million population, appropriates $12,000,000 for this purpose annu- 
ally. The United States, with a larger area and ten million more popula- 
tion than both these countries, appropriates less than half a million dollars 
in aid of agriculture. 

Let us hope that the new Department of Agriculture will be liberally 
supported and wisely administered, and that the Division of Pomology will 
not be overlooked. 

To illustrate the increased consumption of fruits, and this bears directly 
on the question of market, I give a table showing imports for three decades 
of oranges and lemons: 

1856-67 447,136 boxes of oranges 238,297 boxea of lemons. 

1866-67... 692,259 boxes of oranges 337,441 boxes of lemons. 

1876-77 893,820 boxes of oranges 612,463 boxes of lemons. 

1886-87 1,741,644 boxes of oranges 2,281,087 boxes of lemons. 

Imports of oranges have doubled in ten years, notwithstanding the large 
shipments going forward each year from California and from Florida. 

We imported, for the year 1886-87, forty million six hundred and sixty 
thousand six hundred and three pounds of raisins — over two million twenty- 
pound boxes — and we produced last year and sold about eight hundred 
thousand boxes. There is no reason why we should not have the entire 
raisin trade of this country, and push our goods into foreign lands. 
Already four thousand boxes have gone to London on an order for this 
year's crop. 

We imported, same year, eight million seven hundred and fifty-two thou- 
sand eight hundred and ninety-eight pounds of figs. No doubt is entertained 
oy any one that fig growing in California is very remunerative. Prices are 
<luoted at 5^ to 10 cents. At 6 cents a pound the figs imported would show 
a value of $525,173. 
of ^8^n^ ^^^ single port of Bordeaux we imported of prunes in 1886 of value 

J[^^^)299 19, as shown by report of our Consulate. 

We excel in our prunes, and eventually we must have the market. I 
^ve no means of knowing our production, but it is quite large, and is 

nave spoken of the faith in fruit shown by the investments in lands at 
and ^^^^f^ ^^^ *^^ extensive planting going on by our most intelligent 
u^- ^^Sacious people all over the State. Let me further emphasize this 
• n, ijJL^^^^^^g comparative results: 

over] I^ .^liere were less than two million pounds of green frui-fc shipped 
nii^p +v ' ^^ -^^^^ ^^ shipped forty-nine million seven hundred and twenty- 

^ i^^ousand eight hundred pounds. T 
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Of canned fruits we shipped, in 1872, onl hundred and eighty-two thou, 
sand pounds; in 1887 we shipped forty-five milhon one hundred and twen^ 
thousand nine hundred pounds. -, -, , 

Of dried fruits we shipped, in 1875, a little over five hundred thousand 
pounds; and in 1887, thirteen million five hundred and seventy-seven 
thousand one hundred pounds. 

Of raisins we shipped, in 1874, only two hundred and twenty pounds^ 
in 1885, we shipped six million two hundred thousand pounds, and much 
more in later years. Our pack this year is estimated at nine hundred thou- 
sand boxes, or eighteen million pounds. 

Notwithstanding this rapid increase and this very large shipment of green 
fruits, we have as yet scarcely given the mass of the people living east of 
the Rocky Mountains a taste of our fruits. 

In a very interesting and deeply instructive report recently made by Mr. 
W. H. Mills to the State Board of Trade, showing the result of the Grand 
Army exhibition at Columbus, Ohio, this summer, some significant facts 
are given, bearing directly upon the question of market, 

I quote: " Parties from southern Nebraska assured me that no Cahfornia 
fruit had ever been offered in their vicinity, notwithstanding they are resid- 
ing upon lines of railroads. Parties in Kansas gave the same assurances; 
the same testimony came from Illinois, Indiana, Ohio, Pennsylvania, and 
Michigan." Mr. Mills then points out how our fruit is massed in Chicago, 
and sold out at prices making it a luxury and depriving it of all value as 
food, and suggests a remedy. He continues: "In this way the fruits in 
their various seasons could be distributed to a population of from twenty 
million to thirty-five million people. We can place all kinds of fruits in 
eastern markets from two to three months earlier than they ripen in any 
part of the country north of Tennessee, North Carolina, and Arkansas. 
In this general region there are over forty millions of people, a very large 
proportion of whom would become consumers could the fruit be fumishea 
to them at anything like an economic rate." He says he found grapes 
selling in Chicago at $200 per ton at retail, thus depriving people m the 
middle and lower circumstances of life the privilege of even tasting them, 
and yet the freight charged against the grapes in that market is only 51)W 

If Mr, Mills' observations are sound, and they are corroborated by the 
highest evidence, this market is very large. It is difiicult to give an ade- 
quate idea of its extent. Large as our shipments seem now, if each aay 
we could reach the eastern people our present yearly shipment wouia 
hardly supply the daily demand for green fruits. . 

When we come to our prepared fruits— dried, canned, preserved, an« 
crystallized— and our nuts, and our olive oil, and other prepared products, 
we have the world's markets. Our raisins and prunes have alreaav 
pushed their way abroad, and our canned goods Mr. Lubin has descrioeu 
as obtainable in Crosse & BlackwelPs great fruit house in London. 

I have the greatest confidence in our superior ability to improve up^.^ 
methods, ultimately conducting us in Cahfornia to the front rank in ir^^ 
growing, as it has in almost every branch of agriculture and manutaci 

in the United States. i r -x -n rpase 

There will come a day when people who can have clean truit, ^ui ^^^ 
buying imported prunes that are handled by dirty peasants and una J 
trampled into barrels and kegs with the bare feet; and so with currants- 

There are some considerations as to our eastern market not rea ^^^ 
assented to, and yet are beyond dispute. As a general ^^}HJ^'^^^YL^ 
try, the great west and northwest region, indeed, the Middle ana 
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England States, are failures. The history of tree planting is the history 
of discouragement and disaster. "^ 

I am a member of the American Horticultural Society, formerly called 
Mississippi Valley Horticultural Society, and have read the four volumes 
of their proceedings with some care. Let me quote a specimen of troubles 
presented and remedies suggested. 

Mr. J. S. Beatty, of Kentucky, in volume 2, page 219, reviews the peach 
interests m the central States of the Mississippi Valley. I quote: "The 
Mississippi Valley is more exposed to meteorological extremes and dis- 
turbances than any other part of this continent. The torrid heat of our 
summers and the arctic blizzards of our winters embrace a range of tem- 
perature from about 120 degrees in the shade to 40 degrees below zero 
We are exposed to droughts and floods of great extremes." He gives a 
vivid description of the dread cyclone, and asks: *' What is it that will 
hold out against these mighty forces? The trees cannot long endure the 
compound forces of old Sol, nor can the fruit germs resist the intense cold 
of 40 degrees below zero, or 20, or even 10 degrees, under certain conditions '' 
He then descnbes the effect of protracted droughts, and says the fruit 
'' wilts as passed through an evaporator." He proceeds to point out numer- 
ous other causes of failure. He concludes by asking five pertinent ques- 
tions. I quote the fifth— says the writer: "Is there any practical way of 
protecting our peach trees by baling or thatching, to prevent winter kill- 
ing of both trees and fruit? Also, could not late spring frosts be rendered 
harmless to peaches by means of a cheap iron furnace to burn coal in set 
between every four trees, and fired up at any time that frosts may be 
expected $ 

Imagine Mr. A. T. Hatch, of Suisun, with his orchard of six hundred 
acres, putting stoves m each square of four trees— twenty-five stoves to the 
acre— htteen thousand stoves to fire up and keep going! 

In the same volume, page 103, Professor Budd. of Iowa, says of pears: 
aJ!«iv ^ ''^1°''! ironclad." In CaUfomia we don't know what fruit men 
«« talkmg about when they speak of " ironclads." Fruit men East are 
Wnf"!^"*""^"®*'®^ grown as near the north pole as possible, in the 
nope of finding genuine "ironclads." 

bv Mrn""® ^' ?^?^ \}^' ^^ ^.P??®'' °n " Success and Failure," submitted 
little ™v-!f^^ ^- ^«^l%g' «^ Wisconsin. It is one wail of failure, with 
loncpr w-+i! ^"^^f s *° ""elieve the picture. I cannot ask you to bear much 
ries- « AK i"®' "*.f^ ^. specimen let me quote what he says about cher- 
biidfi' -Tk" .r®'^ *^^'^*^. ^^^^ ^® ^^^^^ ^^^^^y enough for the 'dear little 
EnelU o ^ T f ^?f e'l.es they like best are the Early Richmond, Red 
fruits a^H^li^*^.^''^^'!^ ?^.'*'^l^°- "^^^"^ give a succession to other 
are both « = ^"^* ^r^ l^^. ^^^^,?^ '^^^y ^ songster. Therefore, cherries 

I th- It "^''ess and a failure." 
'einforo'!.^ k'' ^^l^^gg's Philosophy, in the face of disaster, must have been 
Centennial ^ ^n^'°^ on shipments from California of Mr. Leonard Coates' 
finn and tn, * . '■^^ Bidwell's Napoleon Bigarreau cherries, laid down 

The an T • 'i i"easonable prices, at Mr. Kellogg's door. 
««ter in (?v ^^T J?®^y grown, when not a failure from some seasonal dis- 
State's J ^"f.^iidi^na, Michigan, Illinois, and most of the New England 
'''en thp a ^"^'lesota, Iowa, Wisconsin, Dakota, and northern Nebraska, 
'^nous pffP^ ^r T"^*'^* despaired of, says Mr. VanDeman, owing to the 

The npo!^ '^^ *? ^"^^^^ winters. But we do not compete in apples, 
"^ket i« off H^T ^^ ^ ^®^ ®*^*®^' ^°<* ^^^^ ^^^y have a good crop, our 
'"'•'ketBrifK ^ *° *^"®*^ ^'■"^* somewhat; but we are earlier in theT 

«Q our green fruits, and besides Jhe .maximum peach crop of thej p 
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East can never supply the increasing demand. In 1887 there was almost 

^ tS plim'is grown East to a limited extent only The curculio U, 
uniwsal and deldly pest. Besides, the foreign varieties common here ate 
X^own there! and prunes as we know them are unknown there 

SomeTears are grown, but are not in our way in any manner whatever. 

A Tw^arieties of excellent table grapes are grown, but our foreign van- 
Ptipfi are unknown, except as we send them. .i • + • 

To my mind eastern competition in fruit grown there is not a senouB 
factor hf our problem, and so long as the enlightened policy of Government 
protectroXLme products is pursued, we have nothmg to fear fromfor- 

Thriong'ust of fruits peculiar to this State will not grow sho^r.kt 
will be inlreased We will raise dates, and possibly bananas We M 
TeLimSng currants from Greece, and supply them in Cahforma. 

In fhinicussion, I have not dealt with grapes for wine and yet all 

inSliint observers predict great results from that industry. We are mat 

nflarge quantities of wines^f great excellence, and choice grape br^y. 

Probably one hundred and fifty thousand acres are already in wme grapes 

The wine imports of the country are valued at port of shipment at 
$7,056,085 iTort values give the minimum value, and often are irmi- 

""^it^tlue^vaiue of most foreign importations is much greater than the 

'^YZZt^st^Mt^'^^Ssuhunmd to me. I am conscious oftbe 
imnerflct manSer in which I have dealt with our wheat and fruit industm 
im^rtect manner in w wandering from the question, I would 

have shown tibe wheat l^wer how much better it would be if he devoted 
some of Ms land to alfalfa and other grasses or forage plants if he do 
?nrTf™it He will smile when I tell him that the hay crop of the Un ted 
£e^t 18?6 ;a"vdued at nearly ^40,0000<» more than 
that even in California our hay crop was valued ^^ l^??^*;'^^^^^^ 
value of our wheat. With the exception of corn, hay is the ™jaiua 
IgStural crop grown in the United States, and ^^^^^^XeiT^SS 
is greater than that of wheat. Corn is king, and hay i?.beir apparen 
thf throne in the United States, unless our fruits overtake and pass tne 

^''to the fruit grower I would like to have given some sound^th«* 
ad^'ce born of fx^rience, but no doubt this will b«. ^^P^^^^^ffyo: 
adjourn, and by liore competent persons. I leave the question y 

hands. 

On motion of Professor Husmann, the thanks of the Convention w«« 
tendered to General Chipman for his able essay. 
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SHALL WE CAN OR DRY OUR FRUITS? 

* 

Essay by R. C. Kblls, Yuba City. 

I am sure all present not only feel a greater interest ^J^;;^^*?^^^^^^^^^ 
Prallv than ever before. After years of thought and labor the qu j 
Si'' Wh^sh^ we do with tie vast amount of fruit now gro jr^g^^,? 
which will be produced in the near future throughout this great 



Where shall we look for consumers of our fruits, and after finding consum- 
ers how shall we prepare our fruits for them?^' 

' }ffe will for a moment see what the consumers have done for us in the 
^ay of canned and dried fruits in 1887. As near as we can get at it there 
was used in this State in 1887, of fresh fruit for canning about sixteen thou- 
sand tons; there was used for drying (outside of raisins) about twentv thou- 
sand tons. We see by these figures that there was four thousand tons more 
green fruit used for drying than was used in canning. The same year our 
canners put up not only enough fruit to supply home and eastern markets, 
but had a surplus with which to fill large orders from Europe; thus show- 
ing that the sixteen thousand tons of fresh fruit canned about fills the 
demand of California canned fruits. There was consumed in the United 
States about two hundred million pounds of dried fruit, of which California 
only furnished twenty-six milHon pounds, the balance, some one hundred 
and seventy-four million pounds, was supplied by foreign countries, in 
about the proportion of one eighth of California production to seven eighths 
of the foreign. These two hundred milhon pounds of dried fruits include 
all dried fruits, raisins, prunes, etc.; thus showing that Cahfornia must 
make seven times as much more dried fruits than she now does before we 
can think of supplying the market, which requires one hundred and forty 
thousand tons of green fruit, outside of raisins. 

For one I do not see how we can expect to find markets for seven times as 
much more canned fruits than we now put up; but on the part of dried 
fruits we surely have an unlimited market. 

As I said in the beginning, who or where are the customers for this fruit? 
They are the people east of the Rockies. 

Another question arises: "Why is there a greater demand for our dried 
than for our canned fruits?" Our customers say that our canned fruits 
cannot be excelled, nor can any other canned fruits throughout the world 
be compared with ours. The answer is: "We cannot afford, as a people, 
to buy and eat your canned fruits, but we are able to buy some of your 
dned frmts." It stands us in hand, as fruit growers, to do something 
toward getting our dried and canned fruits into the mouths of the eastern 
consumers. The question has resolved itself into a matter of dollars and 
cents, as it is claimed that it is not the quality of our fruits, but the price, 
inat prevents a greater use of it. We hear more complaint about our dried 
narf 1^1^ canned, which is the result of too much carelessness on the 
Thp Jhe average fruit grower in preparing his dried fruit for market, 
the f • >!i '^^ u ^ ^ ^^^^ ^^ ^^^ ^^^^^ ^^ greater than that of good, while 
and 1 ^^ same; at the same time losing our reputation as growers 
Snan- k ®* ^^^ ^^' ^^^" drying our fruit, do away with the Grecian or 
pamsti system, as well as the so called "Chinee" system of swindling our 
morp ^^stomers with so much filth and dirt, while with a trifling cost 
wherph ^^^ ^l^PP^y ^11 *^® markets with good, clean, and wholesome fruit, 
will Rn +^ti^ ^^^ ^^^^^ ^^^^® ^* ^^^^"S prices; and our eastern friends 
imnoHL u^^.^"^^^^^ prune, the Spanish raisin, ancl the Grecian currant 
fer a oh ^X. ^^^' ^® ^^^ ^^"^ buying dirt and trash; we will try, 
brines P^^^^' A ^^^^^^^"i^ prunes, raisins, currants, peaches, plums, nec- 

Now' Ar *'^" ^^^^ ^^^^ chance of contracting some loathsome disease." 
con8trnp+ ^* ^^^^ident, I have no doubt, when I finish reading this poorly 
«xclu8iv 1 ^®^^^' *^^* ^ ^^^^ ^^ classed as an advocate of fruit drying 
*at fruH I' ^"^ ^^^' ^^^^^ ^ ^^ directly interested in fruit canning, I feel 
more or 1 ^^^^S ^^^^^ ^^^ ^^^^ careful attention, as all growers are driers, 
^*«mers h' . ^^"°^"g ^s conducted by a few individuals, and fruit 

^ave studied and learned the wants of their consumers; hence the -O 
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reputation of California canned fruits. Why not make for our dried fnaig 
as great a reputation ? First, by making a good article, placing it on the 
market, avoiding the usual two or three commission merchants, as in the 
past; second, by asking railroad companies to give us hving freight rates 
There being no question as to our having fruit of the very best quality, and 
in great quintities, the question is: " Shall we can or dry our fruits ? » M, 
answer is: "The time is not far distant when the drying of our Califoraia 
fruits will be first on the list; for as sure as our eastern friends find that 
they can get our driecjl fruits in quantity, at living prices, the result will be 
they will eat less pork and cabbage and more fruit and fritters. 

Mb W W.Smith, of Vacaville: The ladies might just as well undertake 
to make a silk dress out of a bolt of calico as to make good dried fruit out 
of poor, immature fruit. Let your fruit stay on the trees until it is th«. 
oughly ripe; pick carefully; don't shake it off on the gro^'^'i' l»"* P^^^ '* 
from the tree carefully in baskets, and haul it to your cutting shed; not on 
a common, stiff farm wagon, for if you do, you will have it badly W 
by the time you get to the shed, and every bruised spot in the green frmt 
shows a dark sp^t in the dried fruit. Haul it in a spnng wagon. The 
Siscut,lailon trays, and immediately put in the sulphur box and 
Sphured for about forty minutes-an hour is better for a good dried arh- 
cle There may be, and probably is, an objection m the minds of a ^at 
many people to this thing of sulphuring-fruit bleaching, as some call it 
SdSs^not bleach the fruit; it simply closes the. pores and prevents Ih 
fruit from turning dark, and stops it from coloring; the fruit is almdy 
bright when it is cut. The trays are taken from the .su.Ph"f^^.?f^^„J^ 
drving grounds prepared for the purpose. A hillside sloping to the souUi 
Kbout 35 or 40 degrees is best. . The ^mt dries quicker and the qmck 
you can dry the fruit the better it is. Apricots dry in about three da^B 
Lm the time they are cut and put out in the sun. and are then taken u 
ready to box. Use boxes made of sugar pme dressed on both sides, that 
Bd twenty-five pounds. With a common lever press or screw pressyou 
can easily press twenty-five pounds of dried Peaches, apncots or plujj 
into a box-size, six inches deep, nine inches wide and sixteen incbM 
long, holding twenty-five pounds'^ Let the fruit get thorough y. dry, as dj 
aTf chip if you wish, an(l when you get ready to box dip it into bwh» 
water (By dipping you have got the pure fruit without any doctonn^) 
The dipVg is to dlloy the eg|s of the insect that makes the worn » 
dried fruit, and if there are any insects that will ^^iH, them Use a w 
basket made of coarse wire, with meshes small enough so that the an 
fruit will not drop out, but allows the water to pass through freely, bi^ 
the basket into the boiling water, merely let it stay long enough *« 
water to permeate all through the basket, raise it out dip it down ag»^ 
and let it stay in about the same time; raise it out ^nd let the water 
out, then lay the fruit in a pile on a table or a clean floor DiP^n that 
what you can box the next day. Throw m a pile m order to let the w 
mass become damp or dry alike; in th s way the pile hecoJ^^^ '?,i 
damp. Let it remain until it. gets pretty dry--so dry that there „s 
danger of molding after the fruit is pressed into the box. Lme the . 
with fine oiled pa|er. Take some of the best specimens of /ruit and spr^ 
them out with the fingers (a lady suggests runmng them through an ^j. 
nary clothes wringer), and place them m a layer ^^ the bottom ottn^, 
fill up the box; set it on the scales and weigh exactly twenty^ve p^ 
of frmt into the box; take it out and put it under a press— a lever P ^^ 
much more speedy than a screw press, and does the ^ork equ*"?],^ 
When the press is put on the frmt and it is packed into the box eno 
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put the lid on, slip it out and nail the lid on and turn the box, and when 
It is opened to the market this faced box is shown, the same way as in 
packing cherries. Sometimes we put it into fifty-pound boxes instead of 
twenty-five. 

A Delegate: When you put green fruit on trays do you turn it? 

Mr. Smith: Put it on trays with the cup side up and dry it— no need of 
turning it. We prefer clingstone peaches to the freestone peach for drying. 
We have a knife that we can cut clingstone peaches as fast as we can free- 
stone. So far as my experience goes, there is no advantage to dip into 
glycerine; it adds to the looks of the fruit, but it does not add anything to 
its value whatever for food, but it makes the fruit look and sell better. The 
object of dipping the prunes into boiling water or lye is simply to wrinkle 
or break the skin and hasten the drjdng process; this is before drying, 
immediately after taking it from the tree; dipping any of our dried fruits 
in boiling water or lye, as some do, of course restores a great deal of moist- 
ure to the dried fruit, and I will give you a pointer that may be worth 
something to you: the dried fruit will take up moisture enough to pay all 
the expenses of boxing your fruit, and nobody is injured by it, because the 
fruit itself is benefited. It will take up, on an average, about 10 per cent 
of the dried fruit to dip it in boiling water and let it drain and dry off 
(^gain until it is about moist enough to box; this brings back a good deal 
of the natural flavor and natural taste of the fruit, as a rule, besides kill- 
ing the insects that are in it. 

DISCUSSION ON MARKETING OP FRUIT. 

Mr. Block: Mr. President, I did not seek to present this matter at this 
time, and endeavored to procure others to do so; but inasmuch as we are 
talking about drying and preparing fruit for market, I want to present 
something that will bring it home to you. The question is, how much are 
we getting for our fruit? Can we afford to raise it at the prices that we 
00? I will give you some figures based upon this measure, of the largest 
Shipping that has been done by any party in this State for this year, and 
mat will probably be a basis to estimate how much we fruit growers are 
Retting for our fruit, if we ship it; to show who is getting the money and 
now much we are getting for our fruit. Most of you probably have seen ► 

ne report in the papers about three weeks ago, that the results of the Cali- 
'ornia irmt Union sales this year in the East would be about $420,000 or 

nereabouts for fifteen million pounds. I have written to the "Fruit 
otml' ^'^l^i'^ng whether the amount they stated included the expense 
cation t^^u P^P^'*' packing, and loading; they said no. I made an appli- 
tincr J T*^®"" parties to get information as to how much we had been get- 
Ucei ^^^ figures $420,000 are not justified. We will not realize 

are h?, ^ ^^^^' Paying our own expenses out of it; and our main expenses 
if I tell ^^' P^P^"^' packing, and loading. You will probably be surprised 
•nillion ^^^^^ ^ ''^sis of eight hundred and fifty cars sold, carrying twelve 
«oM Z ^^^ hundred and two thousand one hundred and eighty pounds, 
1-T6 9? T ^"^ *^773,117 06, out of which there was paid for freight, $345,- 
•otbe? commissions, $77,298 06; cartage, $2,430; leaving as returns 
•"•^kine vT^^'- ^^^'^^^ 06. Deduct therefrom cost of crates, boxes, paper, 
** Dreft ^^^^ng' and loading expenses; take the average expense, and I 
^fed nni J ®^'' ^'orrect in saying that it amounts to 85 cents per one hun- 
ooPounds. This gives us $107,118 53 to deduct from the $348,233 06; 
ttiefaj' it'^tly out of the $773,117 06, gross receipts, the grower realizes fori 
ive and a half million pounds and .ov.er of_fruit„$241,114 63, net.j p 
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The railroad realizes $345,156 28, and the commission man, $77,298 06. 
To simplify the matter, the above statement shows that where the fruit 
grower realizes for growing, including cultivation, taxes, packmg, and tak- 
ing all the risk of shipping, $100, the railroad receives for carrying the 
same about $150, Now, this is a very important matter, Ihe question 
with me is, can we afford to raise the fruit? Some of you gentlemen are 
selling fruit to the shipper,* and you say, '' I don't care, I am going to sell 
to the shipper," But the shipper that buys your fruit has these expenses 
to pay; can he afford to do so and continue paying you the price that he 
is paying? I have seen a statement made in print lately that Oaiitomia 
grapes have been selling in the East at $200 a ton. Now, I have a state- 
ment of the very highest price that grapes sold for, and there is nothing ot 
the kind. It has also been stated that the railroad charges ^60 per to, 
whereas the truth is that the railroad charges $75 per ton. I stake my 
reputation on the assertion and challenge anyone to dispute it, that to 
average all the fruit sent East this year the shipper has not realized $10 a 
ton for his fruit, net. Now, shall we allow ourselves to be fooled by parties 
who come in here and tell us we are getting rich? 

Mr, Hatch: I desire to mention that grapes sold for $200 a ton referred 
to the retail rates. , , . , , 

Mr. Block: I have been a shipper of grapes, and have received some of 
the highest prices and some of the lowest; and I tell you that I hardly 
realized a cent out of grapes, and they were as fine as any we have had. 
People are employed to give us information. We are tickiea; we are 
pleased to hear that we are doing well; that we are growing rich; we laugh 
to hear it; but when we come home to pay our taxes, and to pay our Help, 
we sometimes have to hunt around to see where we can get the wherewilb 
to do it. I have shown you that the railroad company is getting mb to 
your $100, and I could show you more, only I don't want to go so to into 
detail. For years I am taxed to pay the railroad debt of $300,0UU tba 
my county donated the railroad, and we have to pay every year the interest 
and a part of a sinking fund towards it, and in the State we do the same 
thing. Now, gentlemen, I suggest that a committee be appointed by tnw 
body to investigate the matter that I have stated here; to go to the baiiior- 
nia Fruit Union and tell them to give you exact returns as soon as tney 
can make them out; to investigate this statement, and ask the f oaros o 
Trade in every city in the State to cooperate with you and compel the raw 
road to meet us and give us a living rate; we are all inte^^fted; in ^^ 
whole community there is not a member that is not interested with ub^ 

this work, , , . .^ ^ fnrm 

Mr. W. H. Aiken, of Wrights: To bring this matter in its proper lor^ 
before this body, I move that a committee of five be appointed oy 
Chair, to act in connection with a like committee to be appointee! oy 
Fruit Union, to wait upon the railroad authorities and obtain better r ^^ 
for eastern shipping. Such committee to report to the annual ^^^f^™^ jjg 
the Fruit Union and also to the spring session of this Convention the re& 

of their effort. , .„ j, i- ^ua ^rvooer* 

Mr. Block: I second the motion; and will amend by asking the co^r 
ation of the State Board of Trade and that of every Chamber of Oomni 

in this State. , .. v uh co^' 

Mr. Aiken: I will accept that, for the committee to cooperate wiin 

mittees appointed from any other body. 
Adopted. 



NoTE.—The above figures are modified from the report of the Secretary of the 
Fruit Union. 
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Mr. Hutchinson: I would like to ask what percentage of fruit raised is 
fitto be shipped East? 

Mb. Hatch: In those localities where they make a specialty of growing 
peaches for eastern shipment they can raise them so that all are fit to ship, 
pother words, Mr. Smith will tell you that in Vaca Valley, where they 
are growing peaches to ship, they raise them almost the size and shape 
they want them for eastern shipment. This is done by thinning and pick- 
ing, and attention to all the details, but the proportion that is raised that 
is fit to ship is, this year, about one pound in ten. 



CITRUS CULTURE. 



ORANGE GROWING IN BUTTE COUNTY. 



Mr. Jesse Wood, of Chico: The shortest speech ever reported was that 
of Dean Swift, who was once requested to make an address and take up a 
collection for the orphans of an asylum. He gathered all the children on 
the front seat, and when the time came for his address he simply waved his 
hand and said, ^' There they are, proceed with the collection." All I have 
got to say is, " Here they are " (showing oranges) , and that is speech enough. 
I want to say, however, these are seedling oranges, from trees that I planted 
with my own hands on perfectly new ground that had never been broken 
by the plow— Government land that I took up in the hills near Chico— and 
I was in such a hurry to get some orange trees planted that I didn't wait 
to plow the ground, I took it just as nature had left it, and plowed it the 
best I could and spaded around the trees. Of course, I planted nothing but 
seedlings, for we had nothing but seedlings in Butte County. There was 
but one man in the county at that time that had any budded fruit at 
all—Mr. Wilcox, of Oroville. Since then I have planted budded trees, 
and also a great many seedlings, I have seven and a half acres growing, 
and three thousand little trees getting ready to grow, now two and three 
years old. I expect to increase my orchards until I have twenty acres 
at least of orange trees, besides some olives and grapes. We have been 
f^iH^^f^' from time to time, that we grow fruit for money, not alto- 
fnr +t^ f ^^^^^' ^ ^^^^ ^^ ^^^^^y ^^^ money, partly for glory, and partly 
wft + r ^^ ^^^ thing— if there was not any money in it at all I should 
d^Rt ^^^ ^^^ *^^ *^^^® ^ possibly could on my place. I was a Metho- 
Dk ^!^^^^^^ ^^^^ fifteen or twenty years in my life, and traveled from 
dW 1 ^^^^^' ^^^ ^ ^^^^^ ^^^^^ ^^ ^ parsonage in all that time but I 
God 'V *^^® ^^ *^ y^^^' ^^^ ^^ *'^®^^ ^^ anything that I want to thank 
J^^^Sht now for it is that he planted that sentiment in my heart. We 
twelv^^^"^!? here in Butte County, very much like these, as high up as 
betmp ^^Ji<^red feet above sea level— at Cherokee, the old mining town, 
very 1 '^ ^. ^^^ ^^^ twelve hundred feet above sea level— and they bear 
Wtr^^^^n^*^^' ^^^ ^^ different places, all over the county, they have a 
from th^' A^ place, about a thousand feet above Oroville, they grew trees 
and he ^A ^^^ fr^t®<i in seven years; but there was a Frenchman there, 
* numh^ / *^^^ ^^^^ ^^^ rapidly. In the valley, here in Chico, there are 
^iiiter f + trees bearing, notwithstanding we had snow on the ground last 
took nan* ^^^^^ weeks. I was editor of a daily newspaper here, and 
^11 it n K^^^ pains not to say anything about it. There is no harm to 
^o^dn't^'* ^^^^^^ ^^^ orange trees were not all killed, but at that time I 

^ give a two-cent piece for all the oranges in this f ount}^ MJ^^l r^ 
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ville and in our place in the foothills, there were three winters in succeB. 

sion during which there were only three nights the entire wniter when ^e 

had any frost at all, and that was during the last week in December and 

the last week in January, at an elevation of three hundred feet above the 

valley; about six hundred feet above sea level. At Biggs and Cxridley, aa 

you pass along the railroad, they have orange trees bearing finely. At a 

place across the river on the Colusa side, orange trees have borne finely for 

several years, and this year, after such a winter as we had last year, it is 

an astonishing fact that the trees here in Chico, and everywhere else, are 

loaded with fruit. Now we don't claim that Chico is particularly an orange 

region, but the foothills we claim are equal to Kiverside, Los Angeles, or 

any other place— not that I say Butte County, but from Shasta to San Diego; 

it is all CaUfornia, and it is all a matter of locality. Get into a sheltered 

nook anywhere along the Sierras, and you can grow such oranges as these 

seedlings, and in the most sheltered places you can grow the most tender 

varieties of the budded plants. I had lemons also this last season, and 

although we had no snow on my place at all, when they had it for two 

weeks on the ground here, I did have ice half an inch thick and the ground 

froze six inches deep night after night. I say I wouldn't have given any- 

thing for the trees at all and thought the last citrus fair had been held in 

Butte County, but even the lemon trees at my place after such a season as 

that were not killed; the outer limbs were killed but the stocks were alive, 

and are now coming on and spreading finely. I had thirty-two lime trees 

on my place; they were killed to the ground and at least half of them are 

sprouting out and have sprouts on three feet high. That tells the whole 

story, gentlemen; any of you that want to go into orange culture need not 

go to San Diego to do it. I would not advise you to go to the top of bhasta, 

but simply to any sheltered nook along these foothills in Butte County and 

in Tehama— all along this coast. It is a remarkable fact that after tlie 

frost of last winter, the orange trees are more loaded this year than they 

were last. Another remarkable fact is that our fruit is ripe six weeks betore 

the fruit of Lower California. , , 

Mr. F. a. Kimball: These oranges exhibited are in an exceeaingiy 
unripe state, not nearly gotten their growth. , 

Mr. Wood: We do not say they are ripe, but we say they are six weeioj 
riper than yours. ,, 

Mr. F. a. Kimball: I think you have the advantage of nearer tnree 
months in ripeness; we won't have a ripe orange in San Diego until ^ne 
very last of March. This orange only has to be examined by the sine u 
a fine orange to show its character, and if it is approaching anywhere neai 
its ripeness it could not be considered by an expert as being up to m 
standard. 

FLORAL CULTURE. , 

Essay by Emoky B. Smith, San Francisco. 

The word ' 'horticulture," when used in European countries, is inten ^ 
to convey a general idea of all things pertaining to gardening P^^^suits. 
the United States, with our business intensity, there has been i»P/^^lre« 
in the last few years, a strong tendency to separate horticulture I'^^^V^^e* 
distinct classes: fruit growers, floriculturists, and vegetable or vadi 
gardeners. 
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California, which at this time is the most rapidly developing portion of 
the United States, exhibits more decidedly than any other portion of the 
country, this tendency to sever these mutual interests. 

To a certain extent this is proving disastrous to our general horticultural 
prosperity, by drawmg the attention of the pubHc exclusively to the stronger 
division, ^'fruit growing/' thus bringing about the dependence of the State 
upon one branch of industry; notwithstanding statistics prove that coun- 
tries which are the most truly prosperous have many resources. 

Vegetable gardening, one of the most important of healthful food sup- 
plies, has suflered the most seriously, and so great has been the neglect of 
this important industry, that we pay annual tribute to Chinese and Italian 
peddlers (perhaps millions of dollars), to furnish us with the everyday 
food with which our own gardens should suppljr us. 

Floriculture, ornanientally speaking, has been one of the chief agents in 
attracting to Cahfornia the thousands of prosperous settlers who have built 
our cities and redeemed much of the waste land from the jack rabbit and 
coyote, and are now making it blossom and bring forth our luscious fruits 
which have become so famous in the various marts of the world. ' 

Deprive California of its beautiful climbers, palms, magnohas* and other 
graceful evergreens, destroy the fragrant roses, and this famed country 
would be a dreary waste, in which but few would care to remain. This 
contrast is drawn to show the vast importance of home and wayside adorn- 
ment. Each ornamental tree and flower that is planted is of intrinsic 
value to every industry. The spirit of adornment should be fostered bv 
careful thought and concentrated action; for the land of balmy odor-laden 
breezes, radiant with sunshine, bedecked with graceful evergreens, and 
bnlliant with the varied hues of the rarest flowers, soft velvety lawns and 
orchards in which delicious fruits are ever ripe, is' the ideal for which all 
are searching, and which is within the possibilities of California 

J^lonculture in our State, commercially speaking, is now entering upon 
a new era, and the probabihties are that in years to come it will rival and 
oe eecond only in commercial importance to the fruit industry. The State 
riorai bociety which has recently been organized under the most auspi- 
S •1?'?^^^''^^^' ^^^ ^ ^^^^^^ brilliant with educational possibilities 
andT W P\^3;no unimportant part in the future development of the State, 
and I bespeak for it the good will and hearty cooperation of all those who 
likZ/ ^.^J' country the veritable paradise to which it has been so aptly 
cluh« ?; .i ^^ - earnest expressed desire of this association to form floral 
inZfi,^ the vanous portions of the State to further the interest of this 
be Wpw^P^^^^ ^a^ ^^^o' "^^^^ ^^^ Presidents of all such clubs to 

Th -1 ^ of the State Society, 

of the'S^'^'J ^^^^"^ '""P?^^ ""^ Cahfornia is varied to a degree that admits 
and RnTof- ^""^"^^^ methods of cultivation, and the climate, though mild 

commpwl? 1 ^! ^^''.^^ ^^^ ^^t ^^^^^ t^^ lassitude so destructive to the 
g^^^^erciai enterprises of some countries. 

^ in tL^^ ^ l!f ^^ ^®^" ^^^^ ^^ ascertain there is no similar area of coun- 
'^^bs trlr^ ^'''7^'''^ i^f ^ ^^"^ ^^ grown successfully so many flowers, 

ft has h V^^^ts, of the various zones. 

^*rfntn!ft^ an open secret for some time that California would, in the 
P'^uction :.^!i ^ ^^^"^idable rival to France, Holland, and Germany, in the 
l^ona nf ^ flowers, seeds, and bulbs, which it now costs the United States 
^ PricpH f ^^f^^ ^ '"^?'''*- *^^^t ^^^^ I will say that many of the 
^^*«8 oriorl ?f^^ ^"^ ^^"^^y packages which are brought from the Eastern 
^Sinally, are grown in California. 

22 '» J 
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Systematic experimenting has proven beyond doubt that our flower seeds 
mature better, keep longer, and have a higher germmatmg power than 
those produced in other countries. , •■ ^ n 

Most of the flowering bulbs grow, multiply, and mature unusually well 
in many parts of the State, and we have a much larger acreage suitable to 
their highest cultural perfection than has Holland or Germany. A few 
days ago, while walking by courtesy through the beautifu grounds of a 
Chico gentleman, he pointed to a lot of tuberoses and said : They are ven 
fine- I got them from Boston." Mr. President, ladies and gentlemen, Cal- 
iforAia raises the best of everything, and instead of sending our money to 
Boston, we should send Boston our products with comphments 

The large variety of rare ornamental and flowering plants that can be 
grown herf, at small expense, and California^ proximity to Mexico We^ 
irn Central, and South America, Austraha, Japan, China, and the Pacific 
Islands, entitle our florists and nurserymen to a very large exporting and 

'"EaS dealers are evincing their faith in our future floral greatness by 
eagerly purchasing all the floral products which are ofl-ered in a salable 
Sition, and a limited export trade with the European countnes has 
s~ up in the last two years. What is most .needed to develop thse 
valuable branches of trade is men experienced in the business, who are 
wnUng to invest money, and wait a reasonable time for the development 
and returns which are sure to be highly satisfactory. 

Among other developing floral enterprises hybridimg for new vanejej 
will no doubt some day bring fame and fortune to our State, for no oth 
Country can boast of such favorable conditions for the prosecution of tlu8 
art, and the door stands wide open to genius and Perseverance 

The shinning of orange blossoms has become a source of increa^ng rev^ 
nue, and c^ flowers hale been successfully transported to the Middle and 

^ ^manufacture of perfumes has been retarded by the lack of a knovj- 
edge of the business, and tons of blossoms perish that should be a^u«^ 
of wealth. There is a mistaken idea sometimes expressed that our flowe« 
are not so fragrant as those of other countries. This is of course unt» 
Trgrowing of uiedicinal plants also is an infant industry which bid 
fair to supply America with the greater portion of her own drugs, theK 
greatly reclucLng the tribute paid to the foreign countries from where nearly 

"\h"gZinrof''piants for dyes and textures has proved successful, and 

'^^h'fi^^SiL'XirCalifornia of this floral future lies in the uliHj; 
tion of her broad uncultivated acres and the general prosperous indeR 
dence of her people; for in- Flora's dominion, unlike any other, there 
work, health, and happiness for every ™/;j' ,7'"^'^' t'^Y. V^; .g^elope^ 

None of the horticultural industries of Califorma can be fully deve rj 
until we have located in our State a great and perhaps "ationai bOT ^ 
garden, in the grounds and conservatories of which there could be colle 
?he flo;als,both useful and ornamenta^, from the vanousportio^^^^ 
earth. It should be a national school to which all could go and on 
the fill of accumulated knowledge, and should be free to all. , 

How shall we hasten this cultural magnificence which is wai^^j 
transform our State into a fairer picture than poets Pe" has eyer^^^ 
" By scattering seeds of flowers by the wayside everywhere, ^J ^°\aift 
seeds of floral love in th* hearts of our children, by embowering ourj^^ 
in fragant flowers, by voting to line the highways with trees and sn 
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and by freely disseminating such knowledge as we may possess or acquire 
that others may be encouraged to love and cultivate the flowers, the crown- 
ing glory of California. 

In conclusion I will say, that it is hoped that we will find it expedient 
to have assembled in the spring or a year hence a grand floral congress in 
San Francisco, that will attract people from all over the country to see our 
remarkable floral products, and hear our own floriculturists discourse as 
well as noted floriculturists from several portions of the United States and 
we ask that you earnestly cooperate with us in all that pertains to the 
developing of this important industry in California. 

DISCUSSION. 

Mr. White: I would speak of some of our California native woods for 
ornamenting our yards and homes. We have in the redwood regions the 
genuine Yew of Europe, and it attains a larger size here than elsewhere 
a most beautiful ornamental tree; and, then, perhaps you know that far 
back there was a cedar discovered in Port Orford which has been used 
largely for inside blinds, and there is no wood that rivals it for that pur- 
pose and general finishing purposes in the finest of dwellings, and it is one 
of the most beautiful ornamental trees when properly looked after Only 
a few miles from National City you will find a rare pine, I believe found 
nowhere else in the worid, which may be made one of the most ornamental 
of trees. Now the evergreen we use for hedges, the Monterey cypress, is 
pculiar to that, and we have a pine peculiar to the same' section of coun- 
try, and If you go a little farther north a good many shrubs in the hills— 
tbe ca^^canthus, I have it growing in my yard, a beautiful shrub, flower- 
ing 1 hen we have the native nutmeg tree of California, I have it in my 
yard, one of the most beautiful ornamental trees that we have; I have 
acacias from Africa and from India; but, sir, I would not exchange that 
?hpn^t°'i*°''^ ^u^""^ California for any of these different varieties of trees; 
thin 7i! 1 ""^ ^^°^^y growing m these cafions, and the black walnut, and 
tjen the laurel is a beautiful tree, and some of the most beautiful and 
3efS^"S'+ «y/r. n^a^'ifactured in the State of California has been 
mwe from that-it bears a very high polish; then I consider the manza- 
mofFhT'V'^^f-?^^''' '^ ^ "^'^^^y shrub-" little apple " is the mean- 
•nadronr.T-?'-^'''^ '* '' essentially a minute apple. I have also the 
i8hed?+ ;T^ 't ^ u exceedingly beautiful tree, and I was greatly aston- 
tree that wiv^ t^'' ^' 'P^"* ^ °"°"^^' ?^ ^^^'^ ^^ California asking what 
of the bea^fL ^ %'^ a great ignorance among the people who live here 
proDasS • ^^ ''"'■ ^^'^'^'-x n^^f' *^^ buckeye, if properly trimmed and 
«=aE S }l''^7fT.r^^*u^' ^^^r '^ ^^*^^"S that we have in the land- 
rfand wWf *'^"^^*^T *^.? ^"^.H'^" '^ V^*^'"' ^^^^ ^^^ ^^^ varieties, 
DowewanT*^ ^y should we discard these trees and these shrubs? 
portion tnfi! ^e^'^tify our homes m proportion to our climate and i?i pro- 
*iththe n,l^- ®^^*^ . ^'^^ scenery with which we are surrounded, and 
painted ai!^x^®, °\^^^^r^ painted on ahnost every mountain side? It is 
«old. 8ha^l ' r^'^ ^\ ^^ ^^ y°" ^^® *^®™ ^^1 m Purple and clothed in 
of nature Yfi^li'or®^ ^^^"^'"S' ^"^^ "°* ^"^ harmony with the paintings 
•^aotiful l"^"*^ . ,^^°* *'"'■ ^°?^®^ ^ ^® ^^^^ ^ "lany stars se't in this 
■dental trpik T} u^ surrounded with flowers and shrubbery and orna- 
'°'»e to n^ 'i* . xi.^^ genuine nurseries of happiness. Oh, what memories 
J'ored to ev». ^t ^ T^ '^^''i*^ home— mirth, singing of children, youth, 
^ to ^^ human heart, how sacred they may be made here in Call- j 

^very glad opemng mind, how precious they niay beeomei Fh I r> 
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we keep our homes housed wth all that is worthy ? As fruit growers, as 
dtizens^ as dealers in God's most favored land, et us inake our homes, 
keep them to dwell in, spending the years of our life in, and when the last 
summorcomes, take our final rest in the higher and broader and better 
world above. 



XXXI. 

SYNOPSIS OP PROCEEDINGS OP THE ELEVENTH STATE PRTO 
GROWERS* CONVENTION. 

President of the Convention, Hon. Ellwood Cooper, presided, and an- 
nounced that, this being the time designated in the call for the meeting, 
the Convention would come to order. 

Praver by the Rev. N. R. Peck, of Penryn. ^ ^^ ^ ^ ^ . ^ 

Mr Warren C. Kimball, of National City, and Mr. T. J. Swayne, of Par- 
adise'Valley, were elected Vice-Presidents by acclamation. 

OPENING ADDRESS. 

By Hon. Ellwood Cooper, of Santa Barbara, President of the Convention. 

Ladies and Gentlemen: This will be the eleventh State Fruit Growe^J 
Convention, and the seventh held under the auspices of the State Board oJ 

^Iftt^'ast Convention, held in Chico, November twentieth to twenty- 
fourth, inclusive, the subjects discussed took rather ^^wider range ^^^^^^^^^ 
any previous one. We had a «^ost intere.sting meetmg well a^ten^^^^^ 
members expressed themselves as being edified, and all thought itja« 
one of profit The subjects that elicited the most diversified opinions wej 
"Insect Pests " " The Olive," and " Pruning.^^ There was a very great dj 
feJencfoS^ regarding varieties of the olive, I have prepared a to 
Ser on the subjecf, which is before the Convention, and it wi^^^^^^^^^^ 
in its proper place on the programme.^ There was some ^f^'^^'^, 
opinion re^garcfing the methods of pruning, and there appeared t^^^^^^ j 
doubt as to the better one. All, however, were in favor of l^-fSr di^ 
have a paper to present on high prumng, when this subject is under a 

'"^MuTh alarm was manifested on account of the ravages of the f ^Jf^ff 
chasi, and information is wanted how best to arrest the ^P^^ f^^^^^^ 
gerous insect. No new discoveries in remedies, so far as i have 

''T^lTATen^^^ through the newspapers, that several varieties^ 

predaceous insects, to prey upon the Icerya, have />f i^ f ^^!^^^^^ .^ tbij 
Angeles from Australia or New Zealand, and I trust a f^lj/^^j^^^^^^^^ 
experiment will be made at this Convention. I have also been inio 
S gentlemen living in San Gabriel Valley that ^ome disease or som^^^^^^^ 
was destroying the Icerya almost entirely in some orchards. I haA e i 
Teports on this, and trust we will have the same during our session. 
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The curled leaf on the peach was not scientifically understood. The 
pear blight as it appeared in some localities was discussed, resulting in 
many different views given on the subject. 

Irrigation and non-irrigation occupied considerable time. Some were 
enthusiastic as to the thorough cultivation without irrigation producing a 
firmer and better fruit, while others with equal force claimed that with 
careful irrigation the best results were obtained, and just as firm and good 
sound fruit produced. A large allowance must be made for the difference 
in localities, and whether in bottom or on table lands. 

A very interesting essay by General Chipman, " Wheat vs. Fruit," was 
read at the Chico Convention, and wall be found in our reports. This 
essay was valuable for many reasons. It showed the average crop — how 
very small as compared with the product of the intelligent and provident 
cultivator. It pointed out where wheat lands had at one time produced 

sixty to seventy bushels to the acre, they now produced only fifteen one 

fourth as much; this result owing entirely to the want of fertilizing. It 
gave the whole number of pounds of ripe fruit shipped by the California 
Fruit Union, with the net average price received. Some of the shipments 
gave as high as 10 cents, while others did not bring sufficient to pay the 
freight. Such statistics do not represent the fruit industry as conducted 
by intelhgent fruit growers. I will state that while the deductions from 
the average crops show absolutely the true condition of the prosperity of 
the country, we do not hold out to new orchardists any such gloomy show- 
ing. While correct as statistics, it is not correct as the result of the intel- 
ligent fruit industry. The average results from the different orchards of 
careful, intelligent, and industrious fruit growers are what we hold out as 
possible for every new cultivator who embarks in the business. 

Compkints have been made by careful fruit shippers of their losses 
sustained by reason of shipments of unsound fruit sent at the same time 
as their shipments. Unsound fruit shipments were forced on the market 
at such prices as prevented the disposal of the sound fruits at prices which 
would net a fair return to the owners. Such a condition of things should 
not be permitted. ^ This brings me to the point which I intended to advo- 
♦ho! ?® ^?^ . ^¥ Important measures to be adopted by the fruit growers, 
mV^'. -l^ruit Inspection." 

thJnt™^^?^^^^ ^^ ^^^^ ^ measure cannot be more forcibly presented 
^nan by quoting from the address of Parker Earle, President of the Ameri- 

an horticultural Society, delivered at San Jose, January twenty-fourth, 

01 year. He said: 



japacitiea to ^rot^^f ?^' %^M'^ ^^""^^l^ ^""^ % ^''^'•* ^V^""^ ^^^ ^ ^^^'^^ ^ere in aU three 
i^it packiW Vn.^' '? ^^ the earnestness of roy soul, against aU kinds of deception in 
l^ cannot be too rS^?"^* afford to pay freight on trash two or three thousand miles. 
^^ best resQks fh \ earnestly impressed upon fruit men everywhere that to secure 



*'*^butin careSf i^^^i'^'^'^Pi?^''''^ pains must be taken, not only'Vn growinifru^prop^ 
in careful handlmg, thorough gradmg, and unflinching honesty in packing 

existinri^^fu ^^P^^^^^^y si^^^ ^y earliest boyhood, with the inspection laws 
^biectL + Atlantic seaboard cities. Many of the staple articles were 
*ort in ■ t^^^®^^^ examination before being offered for sale. Flour, if 
'^quirem^ f *' ^^® confiscated; if not equal in quality to the standard 
^^^y ^fn ^^^^ marked so that all purchasers were, aware of its inferi- 
^'^fificat/vi V^ 1^^^^*^ ^^ weight, was confiscated. Meat, if tainted, was 
ftjur. ^^^^y 1^ barrels, was subjected to the same rigid rules as 

V 

^ *e^^^^f^ pretended that these ironclad inspection laws worked injury r 
J*^t ^? ^^ ^^ ^^^ contrary, considered them [a necessity, in order to r> 
consumers from fraud. . Digitized by iC 
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Regarding our fruit shipments, there is no excuse for those who ship 
unsound fruit. In our published reports all the information is given. Poa, 
times out of five, shipments of unsound fruit give a loss to the owner. If 
this were all, it would not so materially concern the great body of shippere; 
but the markets are injured by the forced sales of the unsound and worth- 
less shipments, hence the necessity of inspection at the place of shipment. 
Again we pay a fixed rate of freight to the railroad companies, for a fixed 
time in transportation. The railroads should be compelled to insure the 
time. We have no control over the management and no recourse where 
losses are sustained by reason of delays. , , .x. . + -j , 

At every previous Convention, where I have had the honor to preside, I 
have called your attention to the importance of proper distribution of our 
fruits It seems tome that this question is paramount to every other, 
excepting only the question of " Insect Pests " I was particularly impressed 
with that portion of the opening address of Parker Earle, already referred 
to. I quote from page 34, under the head of Fruit Growing: 

It appears to me that there is no subject of ™ore immediate practical inte^^^^^^^^ 
commercial fruit grower than this one of the means of a wide <Jistnbution. Ihe taultis 
w^ttiTur transportation, and our lack of «"? ^.^'-'^^f^h'^g «"^„1^^°^^^^^^^ "li^^'^i 

hntinn T thin^ I have known good oranges to sell at not much over one ceni. apiece a« 
whXskle in Chicago t^^^ overloaded, when there were a thousand towns 

hungry for fruits which they need and cannot obtain. 

Fruit trees are being planted by the millions in California and I cannot 
too forcibly impress upon you the importance of this problem: How are 
we to dispose of the fruit without loss to the producer / 

The Legislature has increased the appropriation for horticultural pur- 
poses; amended.the law so as to permit more efficient work ; ap«^^ 
$5,000 for entomological field work; amended the law for the prev^^^i^^^^^ 
the spread of insect pests. This law gives the power to the people of any 
district to compel the owners of orchards to employ every possible meaB 
to destroy the insects infesting orchards, or, m the absence of such energeu 
work, to destroy the orchards by rooting out and burning up the trees, 
the expense of the owners. j vi^ «„/i ^nrlee- 

This thoughtful and wise legislation is very commendable, and our leg 
islators should have our thanks. It is our desire and ^ope that we ca 
accomplish greater good; but we will require the ^^PPort of .he gr^^^ 
of fruit growers. We wish to cooperate with them . We will not only^^^^^^^ 
the opportunity of interchanging ideas on all subjects appertaining w^^^^ 
ticultural pursuits at the semi-annual Fruit Growers' Convention, b^^^^^^^ 
through the medium of correspondence with our central office, ^^^^ ^ 
Street, San Francisco, where efficient and competent persons mli aiw . 

be present to answer correspondents. .i^-vf .a n'r^vnlved i" 

We have been fully aware of the greater responsibilities involve 

demanding of the Legislature better laws and more money but ^^ ^^.j 
done so with the conviction that the fruit industry required it. J^ 
rely upon the concerted action of interested fruit growers, so as to at 
plish the greatest possible good for the expenditure. , ^jt|, 

The law permits responsible and competent fruit g^^^I^'XnUure,*^ 
the advice and under the direction of the State Board of Horticuitu^^ 
make experiments in destroying insect pests m their ^wn.^^^^ff^^^^^^ 
tricts at the expense of the State, but m order to obtain this V^V^^^iJfi 
written demand must be made giving the nature of the expenmeu 
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formula, how to be apphed, upon What variety of fruit trees, and upon what 
kind of insects. It will be expected before such permission is granted that 
only the actual cost of materials and hired help will be included as the 
expense involved in such estimates. The orchardists who may profit by 
such experiment in such districts will be expected to give their time freely 
and willingly in overseeing such experiments free from charge. 



ADDRESS OF WELCOME. 

Delivered by Mes. Flora M. Kimball, of National City. 

Mr. President, Gentlemen of the State Board of Horticulure, and 
Fruit Growers of California: Inbehalf of the citizens of National^ City 
and every other resident of San Diego County, I extend to you all a most 
heartfelt welcome. Why I was commissioned to perform this pleasant duty 
I cannot conjecture, unless, having so many eloquent gentlemen among us, 
it was impossible to choose from the number the one most gifted in speech' 
and so, setting eloquence and learning aside, the lot fell to one who could 
excite neither envy nor jealousy; yet one most thoroughly in sympathy 
with the work to which you have dedicated vour lives, and are giving so 
liberally of your intellect, as well as time. 

Could you have known what enthusiasm possessed us all when it was 
publicly announced that National City was to be honored with the eleventh 
annual Convention of Fruit Growers, you would need no address of wel- 
come to enaphasize the fact that we are glad to see you. 

The ancient argonauts who braved the perils of the sea to recover the 
golden fleece, and the argonauts of '49 who invaded these unknown shores 
in search of gold, were indeed heroes; but you, our horticultural argonauts, 
Who explore the hidden mysteries of nature, and bring forth her secrets 
lor theimprovement and perfection of our golden fruits, are both heroes and 
oenetactors, and are closely alhed to our homes and hearts. 

i can easily forgive the idolatry of the ancients who worshiped trees. 
iney must have possessed esthetic and refined natures, and if unable to 
grasp the idea of the Creator, centered their worship on one of His noblest 
creations. 

You come to us, gentlemen, not as horticulturists alone, but as apostles 
I ine gospel of fruit, trees, and flowers. We recognize the truth that plant- 
vour v.^^u^^^^®^^^ ^^^^^^^ ^^^ developing new forms of vegetation, is not 
vour 11^^®^ ^^^^- ^ richer harvest than the merely economic awaits 
DaJn K ®i ^^ ^®j^^^^ ^^ y^^^^ presence to-day, not so much from antici- 
morr^-+ i!^^ ^^^^ horticultural industries as from the richer harvest of 
thou^i+ ' ^^l^^y^ ^^^ rehgion that will spring from the scattered seed of 
lesDonH ?^^,^^^^ brought to us. No nature is so depraved that it does not 
Perfeot t^ x . ^^fi^^i^g influences of trees, flowers, and fruits; and none so 
ence K ^^^^^^^^ ^^ made purer and better by their blessed pres- 
*ifl w^l ^"^^' ^^ ^^^ doubly glad to have the opportunity of extending 
^nd ant* ^^^' because we appreciate the great value of your dual work, 
l^eenpro ^-^^^^^^^^^^^^^^^-^^ ^^^^ ^^^^ Convention than anything that has 

*^ woulH^ ^^^ ^ ^^^^^ ^^^^ ^^^® ^ ^^^^ uncultivated mesas and valleys, for 

^tardfl • ^^^ ^^^^ ^^^ compare them with the magnificent stretches of 

^8 m your more northern homes, remembering only that San Diego 
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is the infant in the large family of counties, but we hope by nature as 
smart as the rest, and when she gets a little older we will be pleased to 
show you again what she has accomplished in the Ime of horticulture. 

Nature, lavish in her gifts to every portion of the State, has dealt gener- 
ouBly with us. She has given us a soil responsive to man s efforts, fur- 
nished huge basins for the storage of water abundantly supplied, and but 
yesterday the cunning hand of man commenced its task of aiding m the 
work of storing for all future time. , , , , r n • • .. 

It is scarcely two decades since the Yankee's plowshare, tollowing in the 
wake of the retreating herds of Mexican cattle, turned the virgin soil to 
the warm sunshine; while the fruits before you are the product of trees, 
the oldest of which have scarcely entered their teens. In our horticultural 
infancy it is a matter of pride that we are a part of this great common- 
wealth, and when California sends annually to eastern markets hex thou- 
sands of carloads of fresh deciduous fruits; canned fruits of upwards of a 
million of dollars in value; from her vineyards eight hundred thousand 
boxes of raisins, and a vintage of eighteen millions of gallons, and oranges 
by the thousands of carloads, we say, with the pardonable satistaction of 
old Californians, we do these wonderful things; and when we see it esti- 
mated that 1890 will find one million orange trees of bearing agem bouth- 
ern California, we may be pardoned for a stronger emphasis on we, when 
we shall say, we have done this also. 

I have unbounded faith in the moral and mental curative properties ol 
trees and flowers, and I would be glad if the power of locating insane 
asylums, boys and girls reformatories, and homes for the aged, was vested 
in a Board of Horticulture. I believe it would go outside the poisonous 
atmosphere of cities, and plant these homes for the honieless and unfortu- 
nate in broad orchards, where the luscious fruits, the delightful shade, ana 
sweet flowers should be as free as the pure country air. 

Cities have been aptly called necessary evils, which, while they serve ttie 
lower purposes of commercial centers, they do not possess the elements tnai 
restore unbalanced reason, nor the peace and quiet so essential to tno^ 
nearing the sunset of Hfe; nor remedies for the moral delinquencies o^ 
youth. Give a mischievous city lad a dozen fine fruit trees, all tor ms 
very own, his to cultivate and enjoy the fruit thereof, and his early relor- 
mation may be safely predicted. I pity the child whose lot is fast among 
the piles of brick and mortar of cities, whose feet liave neye™^iJ^l^ 
soft, yielding grass, and whose heart has not beat with joy in the siiaaow.> 
embrace of open-armed trees, whose childish appetite has never Deeu 
appeased with fruit, and whose sense of beauty has not been ministereci 
by the happy, laughing flowers. Our world's waifs can only hope tor aw 
piness through work like yours. , . .«. 

That venerable horticulturist, Rev. A, B. Mussey, of Cambridge, ms t 
worker, Thomas G. Fessenden, and other eminent thinkers venture ^ 
assertion that an unlimited use of fresh fruits as food ^^11 ^1^™^.^^^^^ 
isfy the craving for intoxicating stimulants; and so I ^igJ^V , Kiished 
lum for the inebriate as one of the institutions that ought to be estaDii^^^ 
in a fruit orchard, and the advancement of the temperance caubt; 
another of your moral missions. 

One of our sweetest singers has grandly said: 

"Give fools their gold and knaves their power ; 
Let fortune's bubbles rise and fall; 
Who sows a field, or trains a flower, 
Or plants a tree, is more than all." 
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I voice the sentiment of San Diego County's fifty thousand people when 
I thank you for your presence here to-day. ^ To-day inaugurates an era in 
our history from which we expect to date a new awakening in the best 
pursuits of human kind, but better still the strengthening of the bond that 
binds in one common brotherhood the northern and southern portions of 
our beloved California. 

Whatever there is in our little town or environments that possesses his- 
toric or present interest, we trust you will for the time being consider your* 
own, and enjoy the fullest measure of all presented to you; and when this 
pleasant session is ended, and you leave for your own homes again, may 
vou bear with you as kind remembrances of us as we shall ever retain of 
you and your work. 

Since coming into the hall I am reminded that one hundred years ago 
to-day, April 16, 1789, Washington started from Mount Vernon on his 
inaugural march to New York, to be inaugurated as the first President of 
the United States, All along the route he received an ovation. His path 
was strewn with flowers by the ladies of the land, while men, women, and 
children vied with each other to do him honor. It is safe to assume, how- 
ever, that Washington never witnessed such a scene as this done in honor 
of President Cooper and his co-workers. [Great and prolonged applause.] 



INJURIOUS INSECTS AND REMEDIES. 

Essay by Peof, D. W. Coquillett, Los Angeles. 

Any person writing on the subject of injurious insects on this coast, is 
naturally expected to devote a large portion of his space to a consideration 
of the scale insects, these being by far the most destructive pests with 
which our fruit growers have to contend. Of course, in those localities 
where apples and pears are largely grown, the production of these fruits is 
sometimes very seriously interfered with by the depredations of the codlin 
^olh(Carpocapsa pomonella, Linn.) ; still, as this pest attacks only a com- 
paratively few different kinds of fruits, and does not in the least imperil 
jne lite of the trees, its destructiveness is scarcely equal to that wrought 
oy the scale insects, one or more kinds of which attack almost every kind 
urmt,nut, and ornamental tree grown on this coast, and by directing their 
itacks against the tree itself, either succeed in killing it outright or at 
east m reducing its vitality to such an extent as to render the tree more 
or less unproductive. 

he scale insects naturally fall into two groups; in the one group the 
it i« + ^^^^Gt is covered with a shell or scale, while in the other group 
aitacWc -f^^®^^^' ^^^ ^^^ ^^^^^ {^m^^oUis aurantii, Maskell), which 
stock^ V ^u *^^^^' ^^^ ^^^ pernicious scale (Aspidiotus perniciosusy Com- 
tindf/w^- u ^^^^^^s i*s attacks to deciduous trees, are examples of those 
hatched ^^® covered with a shell or scale. The young ones, when first 
closelv r ^^^ P^o^<^ed with six legs and tw^o antennae, or feelers, and quite 
several ^^^^i^ble small spiders. After issuing from the eggs they remain 
'•iemge] ^^^^' 5^ ®^®^ ^^^^» beneath the parent scale, then start out for 
^^ 8omp ^^-V^-? ^^^^^ wandering around for a short time they settle down 
as ih^ ^ smtable place and insert their beaks into the bark, leaves, or fruit, 
vided hit ^if "^ ^^' ^^^ proceed to imbibe the sap. Their bodies are pro- 
*hat rPfl ^l^ove and below, with a vast number of secretory pores, some-. 

esemblmg the sweat pores on our hands. A few hourg^aierihd ,^ 
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young scale insect has commenced to imbibe the sap of the tree there issues 
from these pores a gummy substance somewhat hke that with which the 
spider constructs his web or the silkworm his cocoon. The secreting of 
this gummy substance proceeds quite rapidly, so that at the end ot twenty, 
four hours the young insect is entirely hidden from view beneatn the secte- 
tion- the latter, as it hardens, assumes a white waxy appearance. At the 
end of several weeks the young scale insect casts off its old skin somewhat 
'as a snake does, a new skin being formed beneath the old one before the 
latter is cast off, but in this new one no provision has been made tor the 
lees and antennse, so that henceforth these appendages disappear from 
view during the life of the female insect, although the males regain them 
again in the adult state. After casting its skin, the secreting of the waxy 
substance continues, forming a shell or scale both above and below the 
insect, so that the latter becomes incased between two shells, somewhat as 
the body of a turtle is. The two shells are not joined together so tightly 
as to exclude the air, this being quite as essential to these lowly creatures 
as it is to the higher animals, x jv j 

After once the young female insect settles down she does not afterward 
change her position, and the only change that occurs is the occasional cast^ 
ing of the skin until the egg-laying period arrives. Shortly after all of her 
eggs are laid the female dies a natural death. The males, as intimated 
above, finally acquire legs, antennae, and wings, and somewhat resemble a 
mosquito,but are very minute, being scarcely discernible with the naked eye. 

Of those scale insects which are never covered over with a shell, tHe 
Icerya, or cottony cushion scale {Icerya purchasi, Maskell) , and the black 
scale (Lecanmm oleee, Bernard) are familiar examples. The young black 
scale is capable of walking about until nearly half grown, after which it 
settles down permanently and finally deposits eggs, the l^ody shrinking 
away as the eggs are laid, and the body walls hardening, so that bv the 
time all the eggs are laid the body is quite hard, and is hollow withm, 
somewhat resembling a small cup inverted over the eggs, , , y. .x^. 

The Icerya retains the use of her legs during her entire life, but iiM 
black scale, she settles down permanently before the ^gg-laymg petioQ 
arrives. The eggs are deposited in a mass of cottony substance, whictiifl 
secreted from minute pores situated on the under side of ^|^e body. 

It is the remedies for the destruction of these pests that we are mosi 
interested in, so without going further into the life histories of these pew 
I will proceed to consider some of the remedies that have been successiuu/ 
used against them. 

REMEDIES. 

Among the numerous remedies for the destruction of scale msects that 
have tried, two of the most successful are: Fumigating with hydroge^^ 
acid passed through sulphuric acid, and spraying with a solution oi i^ 

and caustic soda, ^ , n ^ o ^ t> v. ^^^TrAaragOf 

In a paper read at the Convention held at Santa Barbara one year jg^^ 
I gave a brief account of the fumigating with hydrogenic acid gas, an ^ 
this paper has been published in the last report of the Board, it ^ j 
needless for me to again describe the process here. A filler accou ^^^ 
this process is given in my report on the gas treatment, pubiishea i 
report of our National Department of Agriculture for the year 18b/, 
supplementary report is to be published in the report tor !«»». tbe 

The principal drawback to the universal adoption of this Process ^ 
high pnce of the chemicals used— has been partially overcome. ^^ '^^ 
H Gilman, who has constructed a fumigator of his own devising, m* 
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jxie that with the one apparatus he treats on an average forty trees a day, 
at an average expense of 65 cents per tree, which includes labor and ma- 
terial. His trees are from twelve to fourteen feet high by the same in 
diameter. His fumigator is on the same principle as the one first devised 
by J. W. Wolfskin and Alexander Craw, of Los Angeles, except that in 
Mr, Oilman's fumigator the mast is attached to a turntable, by which 
device he is able to operate two tents with the one apparatus. 

Mr. A. J. Haley, who has charge of the Culver fumigators, informs me 
that the cost of materials for treating orange trees twenty-six feet tall 
averages about 80 cents per tree, and that he treats trees of this size for $1 
per tree. This reduces the cost for treating trees with this gas fully one 
half from the estimates given in my paper read at the Santa Barbara 
meeting. 

The resin compound above referred to is a modification of one which 
Mr. Albert Keobele first used while carrying on a series of experiments. 
I gave a full account of its preparation and use in an article to the "Rural 
Californian," of Los Angeles; this article was also published in the "Sec- 
retary's Portfolio," in the last report of the State Board of Horticulture. 
Further experinaents show that a slightly larger proportion of caustic soda 
than I have indicated should be used in order to obtain uniform results, 
since the caustic soda is not always of a uniform strength. The best 
results will be obtained by using one pound of caustic soda to eight of 
resin, and this quantity is sufficient to make thirty-two gallons of the wash. 
It is better to use too much than too little of the caustic soda. In the 
latter case the oily portion of the resin — which consists largely of the oil of 
turpentine— will not have become wholly saponified, and as a natural con- 
sequence the spray, when thrown upon the tree, will dry so rapidly that it 
will not have the desired effect upon the insects. Several cases of partial 
failures in the use of this wash have come to my notice, and in nearly 
every instance the cause was clearly traceable to having used too small a 
quantity of the caustic soda. 

Better results will also be obtained by using an iron vessel for preparing: 
the mixture in than if a tin one is used, since a considerable degree of heat 
18 necessary in order to produce perfect saponification. 

Several of my correspondents have used this wash in the proportion given 
*oove, and all who have expressed an opinion to me in regard to it speak 
very favorably of it. One fruit grower who used it quite extensively on 
g'J^Se^rees for ridding them of the black scale, writes me that one day he- 
tiVm ^^^ ^^^'^^*al orange trees with it, and had scarcely finished the opera- 
snr A^ ^ ^^^^' drying wind arose, and as a result, the trees so recently 
reaiiH f i^^ ^ ^^^^^ proportion of their leaves. That this was the direct 
stich • ^ d^yi'^g winds seems very certain, since at previous times when 

manv^ 71^ ^^^ ^^* ^^^^' ^® ^^^ "^^^ ^^^ ^^^^ preparation on a great 

ny ot his orange trees without causing them to drop scarcely a leaf. 
^nd T ^^ ^^^^^ ^ temper our tree washes to the varying conditions of 
dew f weather. It is very evident that when a tree is moist with the 
Hwoiill 'v^ ^^^^' ^^ ^^^^ withstand a stronger appHcation of the wash than 
'apidl i! ^^^^ ^^' ^^ ^^^ ^^^^^^ ^^^^' ^^^ liquid portion of the wash would 
<>Uhe Vn ^^^^^^^d ^y ^^® dry dust on the tree, so that a large proportion 
*e trA • ^^^^^^ portion of the wash would adhere to the tree; whereas, if 
necegga^ Jf damp at the time of applying the wash, much of the latter will 
^aah n + ^^^ ^^' ^^ *^^^ account, it would be advisable to use a stronger 
Iteea x?^ J'^^^s already moist with the fog or dew than would be used on 
^ that are very dry. 
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The method of washing trees with pure cold water thrown upon them 

with considerable force is quite effectual when employed against thelcerya, 

and is being quite extensively used at the present time. I first saw it used 

in Los Angeles in 1886, and, in my report to the Department ot Agriculture 

for that year, suggested that the force of the water in dislodging the insects 

would doubtless break off their beaks which were firmly imbedded m the 

bark, thus directly causing the death of these insects. Wishing to settle 

this point definitely, I collected twenty-five Iceryas from beneath an orange 

tree that had been washed about half an hour previously and examined 

them with a compound microscope. All of them were adult females, except 

three, which were in the next stage preceding the adult stage, in twenty. 

three out of the twenty-five examined the beak had been broken off; in 

twenty of these it had been broken off close up to the tubercle from wWch 

it springs, so that not a vestige of it remained; but in the other three a por- 

tion of the beak remained, equaling about one fourth the original length 

of the beak. Of course, all of those Iceryas in which the whole or a por. 

tion of the beak had been broken off must necessarily perish ot starvation. 

This method would be still more effective if some kind of viscid suh- 

stance was to be placed around the trunk of the tree in order to prevent 

the ascent again of those Iceryas that had been dislodged from the tree 

One of the best preparations for this purpose known to me is composed of 

the following ingredients: resin, four ounces; beeswax one ounce; cotton- 

seed oil, five fluid ounces. The resin and beeswax are first melted together, 

after which the oil is added, and the whole thoroughly stirred; when cold 

it is ready for use. Some which I applied to the bark of an orange tree 

saturated the bark for about half an inch on each side of the band where 

I originally applied it. Owing to this property of the preparation it i8 

possible that it might prove an injury to the bark. A safer plan would be 

to first place around the trunk of the tree a bandage of thick building 

paper; or, what is still better, a bandage of sheepskin, Placmg the ^oo 

next to the bark, and applying the viscid preparation to the outside ot tma 

bandage. One application of this preparation after each washing ot tne 

tree would doubtless be sufficient, since it remains soft and sticky for abom 

a week after it is applied, and by this time the Iceryas on the ground would 

either have found their way to the tree again, or would have wandered on 

to some other tree or plant. n ^ ^- -u ^^ artainst 

I doubt that this method would prove equally effective when used agauisi 

any of the other kinds of scale insects, especially those which are coverea 

with a protecting shell; we could expect to dislodge these only when tj^ 

they issue from the eggs, but owing to the fact that at the end ot tweni} 

four hours after leaving the parent scale they are completely covereaov 

with a waterproof covering, the time during which they could be disKXig 

from the tree by the use of water alone is confined to a few hours ai 

^ The fruit growers of this coast have been fully aware of the great bene 
derived from those insects which habitually prey upon the mjunous o - 
and at several of the biennial meetings held under the auspices oi 
State Board of Horticulture, resolutions have been unanimously aaop 
requesting Congress to appropriate a sufficient sum of money to ei ^^ 
one or more expert entomologists to be sent to foreign countries loi 
purpose of collecting and importing into this State such insects as ^ 
ually prey upon the various kinds of scale insects. While these r 
tions have not been carried out to the letter, the object sought for has u 
Sit least partially obtained. There are three kinds of insects that 
received from abroad, which give great promise of very materially les^ 
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the number of the Iceryas on this coast. These are: a small black and red 
ladybug, a large lace-winged fly, and a small two-winged fly. The latter 
lays its eggs upon the bodies of the Iceryas, and the young that hatch from 
these eggs burrow into the bodies of the Iceryas, and live there until fully 
grown, when they contract into cylindrical pupae, from which the winged 
flies finally issue; but before this takes place the infested scale is lifeless. 

The two other kinds attack the Iceryas somewhat as a cat does a mouse. 
One of them, the black-and-red ladybug, is very voracious, and will evi- 
dently prove more useful than all of the others combined. 

Assuming that one of the larva will destroy half a dozen Iceryas a day, 
ffhich is a very low estimate, and that its life as larva is confined to a 
period of six weeks, it will during this time have destroyed over two hun- 
dred and fifty of the Iceryas. Then follows a period of about two weeks of 
life as a pupa, during which time it takes no food, after which the change 
to the winged beetle takes place, and as the latter also feeds upon the 
Iceryas, as I know from actual observations, the number of Iceryas destroyed 
by the one insect will be not a little increased over that given above. For- 
tunately quite a large number of these ladybugs have been received alive, 
and I have been enabled to colonize them not only upon an orange tree 
inclosed by a tent at Mr. WolfskilVs, in Los Angeles, but also on several 
orange trees in the open air at Colonel Dobbins' and at Mr. Chapman's, in 
the San Gabriel Valley, so that the successful introduction of this impor- 
tant insect into this State seems insured beyond a doubt, 
^ It is to be regretted that no special insect enemies of the other scale 
insects were also obtained. Of course it is possible that the black-and-red 
ladybug above referred to will also attack them; but it is clearly a natural 
enemy of the Icerya, and would therefore prefer it to any other kind. 

In the San Gabriel Valley a great many of the red scales (Aspidiotus 
aurenUi, Maskell) are destroyed by internal parasites; as yet I have found 
no trace of them in the Santa Ana Vallev. May not this account for the 
lact that the red scale is more destructive in the latter than in the former 
yailev? It has been quite generally supposed that the red scales inhabit- 
f« * /ITA!^^ valleys belong to two diff'erent species, owing mostly to the 
laci that they are not so destructive in the one valley as they are in the 
other; but the presence or absence of their minute insect enemies would 
»e quite sufficient to account for this difference. Much good might be 
accomplished by introducing these enemies of the scales into those locali- 

mn ^ they do not already exist. 
inRA f ni ^^ ^^^^^% to be hoped that these natural enemies of the scale 
sects will soon increase to such an extent as to be able to keep these pests 
trew'i "^f ^^^^^^ ^^^^^ ^^ ^^^^^ ^^ ^^^y unwise for the owners of infested 
should K^^^^ ^^^^ ^^ ^^^ ^^^* ^^^ ^^^^ ^^^^ ^ ^"*^v®- Active efforts 
occur ^.^^^^ ^y artificial means to subdue these pests wherever they 
diRflJ^- x.^^ *^^ meantime every effort should be made for fostering and 
'Bseminating their natural enemies. 

DISCUSSION, 

*ere i^i^ discussion on insect pests and remedies followed, in which all 
^ thp '^^^ discussion was of great benefit to those present, giv- 

gro^ 7^ ^^couragement and renewing their faith in the work of fruit 
*^d thei ^^^^, resolving not to give up to the bugs. The various remedies 
^ Boa d ^^^^ ^^^^ published in the reports and bulletins of 
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PRUNING AND CULTIVATION, 

Essay by Hon. Ellwood Coopeb, Santa Barbara. 

This subject has been very fully discussed at almost every previous Con- 
vention; hence the necessity of careful investigation of theories, m regard 
to which a great difference of opinion exists. 

It would be well first to consider the physical structure ot the plant, its 
constitution, and what sort of training will best develop it for future uses. 
All of us know, as far as the animal kingdom is concerned, that we should 
aim first at the cultivation of a strong body. The more symmetrical it is 
the greater is the strength and the greater the power of endurance. In the 
human species the fruit is the measure of the mental, moral, and spiritual 
powers; but no matter how much we devote our attention to the cultivation 
of these powers, if the physical part be neglected and the constitution weak, 
we do not expect that full result we otherwise would if the body and con, 
stitution were vigorous. Just so we should reason regarding the Plant, and 
first devote our attention to the trunk and its branches. They should be 
naturally developed. If you cut off the stem close to the ground, you wiU 
never have a natural tree; you never can have a tree of near its lull size; 
in other words, you cultivate a bush. ^ i? -r i 

Much has been said about the fruit trees running out and failing to 
reproduce themselves from their seeds, and their being ma few years sub- 
lect to all kinds of diseases, and failing to live and give the fruit that was 
expected. This failure has been attributed to continued ingrafting, no 
account being taken of the continued fruit forcing. In my opimon, it la 
wholly due to the latter course. 

A close observer will notice that in all cases the graft will grow more 
vigorously on seedling trees than the stock itself. The graft produceB 
thrifty trees when it gets the proper healthy circulation of sap, but wnen 
the stock is unhealthy, all its forces are soon given out at an early age, ana 
the plant generally dies. If you force the intellectual training (^^^^^^^^ 
children, you wUl develop the bram too rapidly, which will rob the vitaUt^ 
and they may die before they reach that age at which they could repr^ 
duce themselves. At any rate, continue such a training and ma tew gen- 
erations the race would run out. It is none the less true with plant liie. 

We come now to the question: What is the natural condition of the^ 
trees? Most of you, perhaps, have seen the wild cherry, the wild peacD, 
the wild plum, the crabapple; if not these, other trees growing in tje^ 
wild natural state, and where not growing too thickly they al have we 
developed trunks, at least six feet high from the ground, with a leader tro 
which come the branches symmetrical on every side; in other words, you 
a perfect tree, capable of resisting all the elements, planted by natu^^^^ 
its natural condition, which will live for a very long period Why oo 
send to these trees for seeds? Because their life-germ is P^/ect; they d 
not been scalped and forced by unnatural conditions, and renderea 
for reproduction. The thing to do, therefore, in fruit growing, is to ae^^ 
evervthing to the trunk and its branches during the first lew years. ^ 
tivate a trunk at least five to five and a half feet from the ground^ ^^ 
vate a leader from that trunk, and lateral branches, always with an iip ^ 
tendency. You will have a tree in fifteen or twenty years that wiu . ^ 
two, three, and four times as much fruit. You will ha ve a tree to ^v^ ^ 
after three or four generations of your trees are gone. ^^ wiU adm^ 
your so called scientifically pruned trees, as described by the ditiereni ^^ 
bers and accepted as the thing to do to get the best result, will giv'' 
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earlier, that it will be more cheaply gathered, and that the trunk will be 
protected from the sun; but if we are planting an orchard for twenty-five 
or one hundred years, there will be no such comparison. The trunk can 
easily be protected by artificial means for ten years. 

As to picking, some way should be devised to overcome the difficulties 
by a small outlay. Should you take six or seven years to cultivate and 
train your tree, without any fruit, you would be greatly the gainer in the 
end. 

Scientifically, I am opposed to your scalping method. First, last, and 
always, I believe in high pruning, and in training a tree as it was naturally 
intended to grow. You cannot get fruit without wood and leaves. The 
nearer you approach the natural condition, the better and stronger the wood 
and leaves, and the better and stronger the fruit. In less than another 
generation this will be better understood, and low pruning a thing of the 
past. 

DISCUSSION ON PRUNING. 

Mr. Motheral: I would like to say that your essa}'' is at war with my 
habit and practice from beginning to end, and if you are right I am all 
wrong. I have found out that on my place the knife is the hfe of the peach 
tree especially, and that if I prune high I have the borer that kills mv tree, 
80 1 have to prune low to protect it from the sun and the borer; that is like- 
wise the experience with the apple, the prune, the peach, the nectarine, 
and the apricot. The pears do not hurt quite so bad, but still the borer 
troubles them all; we can't have fruit trees and train them high. I have 
trees I failed to prune for two or three years and they absolutely went back 
on me, and I believe would have died, but I went in and vigorously used 
the knife, cut them way back, and they are sound and bearing trees now. 
In commencing an orchard I would prune to within a foot or two feet and 
a half from the ground, start them there, and after they get a little older 
I may cut them out; I get them up a little, but I do not get them up very 

Mr. Thomas, of Visalia: I am inclined to think that in our country if 
you would adopt Mr. Cooper's plan of pruning, it would not be long before 
our peaches would be about as big as an English walnut. I believe in cut- 

Tw ^^^^ ^^^ keeping it cut. 

Mr. Buck: I have listened to what the gentleman has said and I must 
^isagree with him, and also with the essay of our Chairman, in this respect; 
that V^^^^ of our own locality, which is hot and dry. It is said, I believe, 
nat close pruning forces earlier crops; that does not agree with mv obser- 
knif ^^'i^^^ to the contrary. You leave the tree without the use of the 
Dmrl^^ ^^^ ^^^^ ^^^ within a certain number of years a very much larger 
S H ^^ ^^^^^ ^^^^ ^^^ ^^^^ ^^ pruning. Now, this high system of 
tree ^^ advocated meets in our locality a serious objection— the 

loadp^^^^^ ^^^ ^^ ^^^^ reach; there will be those limbs which will be 
Will h \^ ^^^^ ^^^^*' ^^^^^ ^^^^^ ^^'^ swayed to and fro, and the fruit 

and if "^ 1 ^^ ^y *h^ bruising of the limbs, and will be almost unsalable 
stock ??^f ^^^table. I agree with him in reference to the vitality of the 
<>f thp ^^v *^^^ ^^^^^ ^^' ^^^^^ ^® ^^ question but what the vitality 
^arietir^K ? ^^^^ ^^ ^^^ ^^^^^ ^^ *^^^ ^^ ^^^ ^^ ^^^ grafted or improved 
Pven V '• +^ 11^ this day you have got to have fruit of a given kind and a 
of Beedr^^ V ^^^ cannot go into any market and sell a miscellaneous lot 
^^t a 11 ^^^ receive a remunerative price for it. The canners 

hjni^ y^^^ow peach or a white peach; they want peaches of the same 

^ork at the same time, because they do not wodi them^li^ aod| ^^ 
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together, and a mixed variety of fruit never is salable m any market 
that I have ever seen yet. We prune not as short as the gentleman says; 
we usually start about twenty-four inches from the ground, lorming a fork 
of three or four or five branches, and we prune as he says he has seen 
pruning done, but not quite as short; we do that for the sake of strengthen- 
ing the fork of the tree, or the arms of the tree, as we call them; other- 
wise you let them grow out in its natural shape, and withm a few years 
those limbs will be running up, and in a very hot spell the chances are that 
some of those branches come down and make an unhealthy tree. 1 have 
got trees on mv place that are said to be nearly forty years old and they 
are as good and as healthy trees as any young trees I have got; but they 
have bien well pruned and have never been allowed to overload with frmt 
and break down a large limb. You can't cut off a large limb of a tree 
without vou cover it to prevent its rotting to the core, but whether it will 
be iniurious to the tree I cannot say. I think that modern pruning is nec- 
essary not only for the -health of the tree, but for the quahty of the fruit 



a" Delegate: Unfortunately for the people of San Diego County, as far 
as I know, we have been pruning most all our trees low and I have never 
been able to -find out yet that we are wrong. Take the orange tree, for 
instance, and it is not necessary to cut back like the gentleman speaks 
about it, in pruning the apricot and the peach; but if you let the oran^ 
tree take its natural course it runs up a high top, and it also will spread 
with branches clear to the very ground. Now, it is not necessary to prune 
much, but it is necessary to leave a good many buds, and sometimes pinch 
the ends off of limbs, so that in pruning the orange it is not a question of 
pruning high or pruning low, it is merely rubbmg oif or letting the ends 
grow out. I think for my part, I should not start the head of an orang 
freThSier than from tVo to two feet and a half I have noticed som 
high pruning of orange trees in this section of California, and I have 
noWJhose'that star! low, and you will find the best ^uit on the b^r 
limbs if they are started from two to three feet high The limbs mU 
eventually hang down until they will come very near t^e ground and^J 
have seen many orange trees that a man could get d^^n on his knees aj 
pick more gooS oranges off of them than he could off of high pru°^ 
trees with I stepladdtr. In fact, the orange tree will bear more g^ 
oranges more l^ge oranges on the lower third than it will on the uppw 
?wo thiX In reference to the apricot tree, I think it should >e started 
Z also. We find here in San Diego County that the t>est apricote g«J 
on the lower branches; why it is I cannot altogether tell. We notice, au^; 
that the best apricots grow where they have some fb^'^o^'^? t*^^* ^thatit 
ing the tree low, and letting it run up and, in fact, cutting it off, so tna 
will round up with a round head, and keeping it compact, and keeping 
limbs cut back, and pinching back, so as to keep the bearing propen 
of the limb back, near the body of the tree, you get a strong and gio^ » 
tree, vou get a tree that the fruit nearly always grows in toward the cen^ 
at least you get fruit that is protected from the sun, and you f^^^i 
better quality of fruit than you can by letting them grow high and ex 
their limbs out a long distance. ■. r, ■. „„^r nron*' 

A Delegate: I will inquire of the gentleman whether he ever pro 

an orange tree? . .,.,,.,... „„^,, nn soO" 

A Delegate: I might say yes, sir. I think it is necessary on ^^^^ 

orange trees to open them up; they grow too close; ^^?^^ ."^^^^^^^^ 
small limbs that grow on orange trees; but as for trimming the ^f^ .^ 
limbs I think there are very few cases where it is ever necessary to ^ 
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end off a limb and prune it in, like you would an apricot or peach. I let 
them grow as far as they will in that direction upward and outward; but 
if they get so thick that there are so many leaves you cannot see into them 
you have got to open them up. 

Mb. Sol, Eunyon, of Courtland: I do not know that I can offer any light 
on this subject; I have been practicing all kinds of pruning, but for the 
last few years the scale bug has done the most of my pruning, and I have 
about come to the conclusion to let it alone, but my experience on the Sac- 
ramento River, where I have lived, is in favor of low pruning. I have 
killed two or three orchards by pruning too high. I have pruned very little 
for the last three or four years; I do a good deal as Dr. White says, let 
nature take its course for awhile, and I have had pretty good success; I 
have thinned the fruit more and trimmed less. There is a great difference 
of opinion in this matter, and I am not able to say what is right and what 
is wrong, as my experience has been unsatisfactory to myself. I think 
that it is the same in regard to pruning as it is in regard to scale insects; 
what will do in one section of the country will not do in another, and we 
have to learn by experience and practice in our own locality. 

Mr. White: I am not totally opposed to budding or grafting, but it is 
the excess that I objected to. Now, take the Baldwin apple, and follow 
the history of it through the Eastern States, After a few years of its intro- 
duction it is covered with a black speck, which is the initial step of decay 
and It becomes in some sections worthless. Take the Rhode Island Green- 
ing, and you find there are certain States where it was once the finest fruit 
of the neighborhood, and you find it is dead from the excess of budding 
and grafting. Take any of the old standard apples, and follow them 
through, and you will find the tendency is to run out and decay. The 
subject of the decay of popular fruit is a subject that should arrest the 
attention of this Convention and of all experts in horticulture. In the 
interior of this State, in the interior valleys of the San Joaquin, if you 
prune high as I do and as Mr. Cooper does you will lose vour trees you 
will have them sun-burned and you will have no fruit. Now the true sys- 
WDQ ot pruning, be it on the coast or be it in the interior valleys, is to keep 
your tree in a symmetrical form, and instead of thinning out your fruit 
prane your tree and you will have your fruit thinned properly to the best 
j^BUiis; you let your tree go without pruning and the fruit will be small 
kntf? +^ !l^^^ ^^ ^^^^ *^^^ ^^ S^^^S ^ overbear use the knife— use the 
in 1^ ^^^^ ^^"^*' ^^^ ^^^^^ y^^ ^^y ^^ able to prune low in the 

nrenor you can prune high in the coast counties. 



OLIVE CULTURE. 

Essay by Hon Ellwood Cooper, Santa Barbara. 

■a varip?^''^^* ^^^ ^^^^ ^^^^y discussed at the Chico Convention, but so far 
'^^^ num ^^ j^ concerned, the conclusions were rather unsatisfactory. 
^«»rtenprf^?k ^ discouraging reports upon the Redding Picholine has dis- 
y^^e trp . ^^f, w^^ ^ave planted this variety, and left thousands of the 
**^te Bun r^^^ nurseries unsalable. The demand for the Mission can- 
^^^ Olant ^^ varieties are being imported both for oil and pickles. 

*^onlvv • +^^^"^^^^ too careful about the selection. The Mission is 
'^'^cutiv ^^ ^^^* ^^^ ^^^^ tested in California, through a number of j 

ve years, for the quality of the oil and quantityithat ^^ be nr^- 1 /> 

23- Digitized by VjO^^V XSC 



T 



REPORT OF STATE BOARD OF HORTICULTURE. 



342 

duced from a given number of pounds of ripe fruit. For pickling, the 
demand is almost wholly for the Spanish Queen, the preference given on 
Sun? of its size and beauty. It is my opinion that the pickles in^^^ 
from the Mission olive, once properly put upon the marke^^^viU, when then 
su^^rior quality is kno;n, supplant the Spanish Queen. The Mission being 
an oil olive, is richer, more delicate m flavor, and as a matter of diet far 
superior; consequently the growers of the Spanish Queen may find afe 
Sy years of waiting that they have made a mistake Oil making will 
bSome general throu|hout the State. The pickler of the Mission will find 
ready sai for his surplus, and such berries that are ««* f^jf *'l^f Pfk- 
ling- while the Spanish Queen cannot beused for oil making. It is not an 
S olive The Mission olive, if carefully handled, will retain m he pioj 
all the oil. It is rich in life-giving substance. _ It is a freestone, leaves the 
seed readily, and has more pulp than a Spanish Queen of twice the size 

m NuJjyer of Trees to Plant on an ^cre.-There are several different 
theories on this point. In a recent essay, forty feet was given as the proper 
d^Sce and irthe distance advoca4d by the Italians, and therefore 
worthy of the greatest respect, being the expenence of generations. 

We were recommended to plant vines, vegetables, or something ek 
between the rows. A great deal of our land is not suitable for either, 
therefore is it not morf profitable to plant olives; or, in other words to 
pS twenty feet each ^ay, and in twelve to fift^^^^^T^'Th^woS 
Lhard becomes crowded, remove every other diagonal row? Th^swodd 
leave an orchard with the trees nearly twenty-eight feet distant and littj 
foulto the acre. At twenty-five to thirty years, remove every othe 
stmight row, and we would have an orchard of twenty-seven trees to the 
acre and distant from each other forty feet. 

Thi^nlan of thinning out would answer for many other varieties of trea., 
wheS p&d too thickly. The value of the wood will more than paythe 
expense of thinning out, 

^ DISCUSSION. 

In answer to a question asking what varieties should be 0anted^ 
Mr. Cooper replied: I have stated that so many times that it is hj 
necessar^ for ?ne to repeat it in this place- I would jefer those P^ 
resnectfuUv to the biennial reports of 1885, 188b, !»»/, and J-OC^.^" ^ 
the proceeaings of the Chico Convention, which wil be published byUJ 
State Board pfobably within a month ready for fi«tnt>ution Tho^ r^P^J 
contain almost every phase of the ohve subject, and /ou ^an get all 
information that it is possible for me.to ^''%^^ jf^Z^-^SS- » 
others. I have the Mission ohve growing on five different ^ nds ot so .^ 
black adobe, on deep sandy bottom land on rolling stony hiHs (mosto 
soft sandstone),upon the mountains that are in the ^ear of my rancn. 
on clay I have them growing on the sandy loam subsoil brick cky,P^ 
ably in some places twenty feet deep under the soil, which is from^J ' 
to eighteen inches in thickness. The trees apparently do equally w^l 
111 th'ese conditions. They grow, however much more rapdl^ 



s^dyToVm; make wood much more rapidly and a tendency to grow ».^ 
and have to-be cut back at the top. The black adobe apparenUy S 
the best oil, and the most to the certain number o pounds and it 



the best oil, ana ine mu»i \aj i^n^ ^.^xuci^xu ..^^^^.^^^ -* ^^ fVipaen' 

opLS that it is on account of the quantity of hme ?ontained in th j 
rich black adobe soil, and that it will give more fruit of any kind, .l- 
possible to have the rains come in such a way that it can be proper!, 
tivated. 
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Mb. Lelong: I would like to show the difference between what is the 
true Picholine and what has been planted as the Picholine. There are very 
few trees of the true Picholine planted in this State, The Picholine is of 
the Lucques type, of crescent shape. What is known as the California or 
Bedding Picholine is planted throughout the State very largely and makes 
a sweet pickle, but it is too small for market, and for that reason not prof- 
itable to grow; there has been considerable discussion as to whether it is 
the true Picholine; it does not belong to that type; it belongs to the wild 
olive type. The name " Queen " is a commercial brand, and is given to any 
olive that is large, pickled for the market. The RegaHs should be the real 
Queen. 

Mr. Holmes, of Riverside: I have been growing olive trees for about 
thirteen years from irrigation, I have had various success with it, and I 
<;onfess I do not know to-day which is the better plan, to irrigate consider- 
ably, or not at all; so far as my own experience goes, I must say, those 
treason my place which had the most cultivation, the most fertilizing, and 
the most water, have yielded the most fruit; my experience entirely'con- 
tradicts the idea that we had in the past, that the olive tree would grow 
anywhere without any particular cultivation, and so far as I am concerned 
ohve growing is not a success. Whether I have had the misfortune to have 
Mission trees of a different variety from some others, I do not know or 
whether there are some local peculiarities of cHmate which prevent the 
bearing of fruit, or whether they blossom too heavy, I am not satisfied I 
am very much inclined to take the trees up; they are fine trees and beautiful 
as any but last year there were but three trees had anything of a crop- 
those three trees bore very heavily, have yielded^ well for years, and they 
are not nearly as large as some of the others, but the orchard as a whole 
Has never paid. I think there are some questions involved of great interest 
W) people that are interested in'the olive; it is possible that our climate, so 
exceuent for the citrus trees and for the raisins, may lack just the quality 
wV^T"^^^ by the ohve; if it were not for the fact that sometimes we 
tSIl u °^^^v^l<^^sly fine crop from the few trees in the county, I would 
P.ro^ P?rT '^ ^^^ "^^^^^^ ^^^ ^^ ^^ attempt to grow the ohve there. 
beoS^ ^"^ ^""^ satisfied either way, I would Hke to retain the trees 
an nrT ^% f''^ beautiful, and after one has worked a dozen years to raise 
I fihnnu "l'* ^"^""^ ^'^ ^ ^'S *^^^ ^P' ^^^ i^ 1^ had been the Navel orange 
threl nw ""^ ^""^ off that patch a thousand dollars a year for the last 
nree or four years, and instead of that I have got nothing, 
vou wtl^r^'^^' ^ ^^"^^ ^^ ^^^ ^ question right here: I have heard that if 
tree8fw!lP''''P^^fi®.3^^^^ by taking the cuttings from the bearing 

tftes t^tf I ^^ ^^^^^ ^^^"^ '"^ *^^ ^^^^«' ^^* if ^^^ cuttings are taken from 
*nd X T ^^^ ^^^^^ ^^^^ ^h^y ^^^'*' ^®ar for fifteen or twenty years 
^atterwards turn out to be very good trees? 

'have nW^i ^^^ my experience in planting has been from bearing trees. 
<>f Aoril o 1 some that are two years old from the cuttings this month 
'^itth fit. ^^^3;;^^ t^^^ are full of bloom, showing that they will bear 
*^»i-beaHn!^/* ^^^ ^^^ ^^ experience in planting cuttings taken from 
i(g p '^^ trees. 

P^^iidtw' ^fy back in the sixties I stuck three olive cuttings in the 
I'^Rvervll!.? ^^ / ^l^^ Auburn; those cuttings grew and came into bear- 
^^e Wn ^ ^^® ^^^^^ ^^®^y y^ar since a large, fine olive. They 

olive. ^^^* thoroughly irrigated every year. They are the Mission 

"^^ S^^^'' \ ^^y^^^ ^^^^ *^ ^^^ i^ ^^gard to the cuttings. I planted 
"oaDer of Mission this year, and I notice the shoots coming out in 
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Dlaces are bunched, perhaps half a dozen or a dozen almost. Do you think 
Ft would be advisable to take off part of those or let them all remain a 

^•Mb'^'^Cwfee: That is a very important question; cuttings i^lanted mn 

not be iSrbed; everything that shoots out from the cutting is required t» 

make rS nothing should be broken off everything, all the brush should 

Kt SSw The sicond year, probably about this time or a little earlier, 

I exaSrthese shoots, that may be a dozen, or may be four or five, a nun.- 

ber of them vieing with each other to get up about the same height, and 

select the one that according to my view would probably make the bert 

tree I pinTh the tops off thiothers not disturbing them in any other way, 

forduK a^ much as possible the growth into the shoot selected for the fiitu« 

See until aX July! so that at the end of July or August, when he tree has 

made its most vigo^us growth, all the power of the rainfall will be pre% 

much absTbed in this rapid growth of the roots; then you can afford to 

tX pari of the shoots off, not many, but probably two or three thata« 

nearest the size of the future tree, and let all the others alone. It don't 

mS hS Such brush you get or ^ow many lateral bra^^^^^^^^^ 

make wood don't disturb them; you will fin<i,«^/* *^fgT"?,S S 

third vear that the future tree, the one selected to make the wunK Ml 

thmw ouTkreat numbers of lateral branches from the size of a pencil to tk 

Sr?ourlMe finger; they run out a great distance and must neverk 

dTsturbS^for those branches are necessary to cultivate a trunk; theymuj 

not be destroyed, for if they are destroyed ^^e stem mil run up t^h^^ 

bend over, and prevent the growth of the root. This process ot pr"i>"^! 

must blcarried on for thfee or four years before you establish a top at aj 

Let everXng grow, because without a root you cannot g«>w « ^p. J^e 

more yoflet |rfw the larger will be the top and the larger will be the Ja 

Me HeatI: I desire to give a little of my exi)enence in Santa Bar 

bara County: with regard to the planting of the cuttings of the olive Yw 

oUve stock%n placed in the nursery or in your orchid whe- the^^ 

is to stand, will not always sprout the .frst year I have seen cuu ^ 

- , good land, on good moist soU that M^^^^ 



planted on good land, on good moist soil, that failed to produce anymj 
for tSee yefrs, while part of the nursery was producmg bf ^^nd maW 
tops in th^e same rows-they remained apmi^ntly dorn^ant f^^^^^^^^ 
some SDiouting the second, and some the third year. 1 hose that nau 
no groS^the^hird vear Were, at five years of age, as vigorous asjh« J 
?haf Srted the first year You need not be at all alarmed so tha^rf -^ 
plant your cuttings and they do not sprout all you have got to ao is 
whether it remains green; do not disturb them; do not be alarmea u • 
do nX*out the firit and second year, in five years you will have a v.^ 

'""nrkiMBALL: I think that is under entirely fajorable conditions.^ 
know in S2 I planted cuttings in March that were taken off i^ F^b^^i 
aXexposed until March' when planted They never showed th^^^^^^^^ 
of growth until the fifth year, and m August, after the compleUo 
fifth they became as vigorous and as strong plants a8.th%ewere ^ 
orchard My practice in planting olive c^ttings-of which I have ^g^^ 
many-is to cut them not longer than ten inches, if they a'-e mor 
Ke fourths of an inch in diameter. I prefer \outtog that is ,^ 
fourths of an inch, or at least half an inch i'^, diameter to auy sue ^^ ^ 
used I sent to San Francisco, at the meeting of the Grand AiJ^-^ 
?:1 ago last August two trees grown from -ttngs hat ^^^^^^ j 
old in March— one of them an mch and a half in diameter, e ^ 
Wgh^^nd loaded with fruit,.until the lower l^^^^s would touch^^^^^ 
After the Grand Army meeting I gave them to Adolph Sutro tor m» 6 
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IRRIGATION AND PRODUCTION OF WATER SOURCES. 
Essay by L. M. Holt, San Bernardino. 

JIb. President, Ladies and Gentlemen of the State Fruit Grow- 
ers' Convention: Water is essential to plant life, and whenever too much 
water or too little water is used the highest state of development is not 
reached. One plant differs fi-om another in the amount of water necessary 
to the best possible growth and development, but each variety of plant life 
roust have the amount of moisture best suited to its peculiar needs in order 
to make the best possible growth — no more, no less. 

There are two methods of applying water for the benefit of trees, vines, 
and growing crops. One is natural and the other is artificial. 

In all departments of domestic economy nature furnishes the raw mate- 
rial and man utilizes it. 

Lightning is the active development of electricity by nature. As such 
it is of little value to man; but this same element, controlled, has revolu- 
tionized and is revolutionizing the world. 

Over a great portion of the earth's surface the application of rainfall to 
the promotion of plant life is so irregular that the artificial application of 
water has been reduced to a system and a science. In fact, in no part of 
the world is the rainfall so distributed that the best results from agri- 
tultural and horticultural pursuits are obtained except by means of irri- 
gation. 

In the great Northwestern States the lack of a proper amount of rain, 
or a bttle too much rain at the proper time, annually reduces the yield oi 
grain and other crops. And while there are occasional tracts of land on 
which, in a given season, the maximum yield of grain may be obtained, 
yet such maximum yield is the exception to the general rule. 
. In Florida the annual rainfall exceeds fifty inches, or an average of an 
inch per week— over four inches per month. In San Bernardino the aver- 
age rainfall for January, the wettest month in the year, has been only 
wree inches. Thus we find that the average wettest month in San Ber- 
namino is only about two thirds the average monthly rainfall of Florida 
mroughout the entire jrear. 

thmn^?^^^ ff" *^* ^^ California could have its winter rainfall extended 

urougaout the entire season that irrigation here would not be a necessity 

ofMtlki- u-^ • ^'. horticulturists of Florida are discussing the proposition 

durint u ^ irrigation works in that State, where a half more water falls 

aontff f •T'^*'^^'^^"'"'"®'"^'^*^ winter than falls here in the wettest 

havp fK -"^^ • ^f."^"^ they assign as a reason that because they cannot 

JDJured aL?u" u ^* J'?^* ®"^^ P®'^*'^^ ^^ they need it the crops are 

Wh fh • ^^ results cannot be obtained. 

aether it pays to irrigate depends, of course, upon circumstances. 

oot a« „ ^""^ practical, to irrigate the crops in Iowa and Illinois, it would 

^as a rule, pay to do so. 

Peracw^*^^^*^'!^^^"^*^"*'^'^'^ Iowa will yield fifteen bushels of wheat 
I?or vL ^ ^ season, and this is reduced to ten or twelve bushels in a 
•ite whfl,'+°'' ^^oreased to twenty bushels under favorable circumstances. 
•^tweenT ^* ^^ ^ ''"^^^^^ ^^^^ times are good. The difference 

*'»ich thp ^^ *"'^P ^^^ ^ ^^"^ ^'^^P ^® °"^y' ^^y> ^ve bushels, or $6, from 
''*<'octed ®ft''f ^^.Pepse of harvesting, threshing, and marketing must be 
^ten t Kf irrigation of a field of wheat would increase the yield 
**tl>e ernT bushels per acre, it would not pay to so apply the water ,t 

*pense would be more than the increase of crop ^ Th^^me rule] f> 



increase of crop* Th&-sa 
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would apply to nearly all other crops in that section of country, except it 
he tx> small fruits and vegetahles. • • x j i. 

In this State we have certain crops which cannot he irrigated, hecaus, 
the expense is greater than the increased income. We sow our smaU 
graiSn fall and winter, and trust to Providence for hountiful rains and 
I hiuntiful harvest, or content ourselves the best we can with a ligh rain- 
fall and a light hardest. In some sections of the upper San Joaquin Valley, 
whe?"the conditions of soil and water and its application are favorable it 
has been found to pay to irrigate winter wheat and produce a crop that 
would y?eld from for ty to fifty bushels per acre; but even m those sections 
wheat culture is being superseded by fruit culture, because the finanoal 
results of fruit culture are more satisfactory. n vt • f 

The first impulse of a man when he arrives in Southern Cajifomia from 
a rainy section of country is to exclaim: "What a country this would fe 
ff ft only rained here in summer !" After he has been here a few yea« 
his eSmation is: " How fortunate it is that it does not ram here m the 

'"Se arrtwi'reasonB why this last proposition is true. The first is one 
of health and the other is one of wealth. .■,.-, x. j • i i 

With summer rains Southern California would have all the bad DOinteof 
a Florida summer climate, with its malaria, yellow fever, and troublesoM 
insects which find a genial home in a moist chmate. 

Withlummer rains here it would be impossible for us to produce the 
superior ™es for which the interior valleys of this southern country are 

''*'Th?^mly seem like a strange statement; but the fact stares us squarely 
in the fShat the markets of New York City, Chicago, Boston and otkr 
eastern cHies declare unanimously that no section of the world sends to 
?hose markets as good an orange as the Riverside ^yashlngton Navel, a. 
produced in the interior valleys of Southern Califoraia. ,^,_.-i„efr 

^ That superior orange is not the result of superior soil, b"* ^^ f P^""'" 
mate, of which the rainless, dry summer is the pn^^^iP^l ^^^/^If-^ ^^^ 
T« irri!?fltion a burden? Let us see. The grain crops ot the weswn 
StaLSTa rufe! decreased in amount 20 per cent by j^lar jrf 
fmm what thev would be if the rains came in quantity and time to ao w 
moTtiS tEs a safe estimate Apply the same ^u^e toour o^h^J 
and what is the result? On our ordinary P^f^^ and jncot orch^^^ 
yield say, only $100 an acre, a loss of 20 per cent means U^ an acre. 
£ saved by irrigation at a cost of half the amount, or less, while in " 
orange orchard which yields from $500 an acre "Pjards, a loss of 20^ 
cent means a loss of from $125 per acre and upwards; and this saved 1 

'""m 'aU know what effect a drought has on a fruit orchard. Viatjhj 
orange orchard of the careless owner who skipped an irrigation last «« 
SerTn August, and you will find a small crop of small oranges ti^at 
for a small pr ce, which is in entire keeping with the small amoun 
judgment exLis^d in caring for the orchard. This skipping an J^ 
tion is on a par with the non-irrigated sections when it forgot to 
wo months, and the result is the same also. . . . ^t A* 

lUs impossible to complete this subject in a single paper, but a 
risk of t^ g^at length I desire to call attention bnefly to mcreased 

supply, both artificial and natural. a„„+i,«rn Califo"* 

A few years ago the most enthusiastic boomer of Southern oa^ 
could not hope thit one half or one quarter of the arab e W f T 
tk)n would ever be brought under cultavaiion, because <>f the If ^1^° „ ^ 
To-day I feel safe in predicting that the time is not far distant wfie 
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tically every foot of arable land in Southern California will be brought 
under succcBsful cultivation, water for irrigation having been found where 
irrigation was necessary. 

The water supply during the past few years has been materially increased, 
and in many places more than doubled by artificial means, and this devel- 
opment is going on to-day at a rapid rate. 

First— T^^^ natural flow is being saved by the construction of conduits 
(pipes and cement canals) , which save all the water in the streams and put 
it where it will do the most good. 

Second — The natural flow of our streams is being increas.ed by running 
tunnels under the bed of the streams to take the underflow, which otherwise 
is lost. 

Third — Artesian wells are being sunk in large numbers and large irriga- 
tion systems are being formed, and an abundance of water is being obtained 
from this one source alone, which is adding millions to our wealth and 
thousands to our population. 

J'otiri/i— Storage reservoirs are being successfully built. There are at 
present three large reservoirs completed and filled with water. The first 
attempt was the Bear Valley reservoir in San Bernardino County. It is a 
grand success, and no one can look into the future far enough to see the 
vast acreage that reservoir will eventually irrigate. The Cuyamaca reser- 
voir and the Sweetwater reservoir in San Diego County were next completed, 
both of which are more than meeting the expectations of their promoters. 
The Hemet Lake reservoir near Saii Jacinto and the San Luis Rey reser- 
voir are both in process of construction, and others will follow. This shows 
the artificial increase of irrigating water. 

While man is at work helping himself, nature is also at work to prove 
the truth of the old adage that "God helps those who help themselves." 
And while man is at work increasing the water supply by artificial means, 
nature is at work sending us an increased rainfall, and this increased 
annual rainfall is the result of man's work. 

It is a well known fact that in the State of Nebraska the rainfall has 
very materially increased during the past thirty years, and that to-day good 
crops can be raised where before nothing could be raised at all. The Gov- 
ernment records show this marked increase of rainfall, since the settlement 
ot that country. This increase is traced to two causes. One is the estab- 
lishment of railroads, which have an effect upon the electrical conditions, 
and the other is the planting of trees and breaking up the surface of the 
ground and thus gradually replacing the barren plains with green verdure. 

Ihe same rules apply to Southern California, and let us see what the 
Jesuit is. San Bernardino has a record of the rainfall for the past nineteen 
mTfv. f ®*^"^^ ^^ *^^ ^^^^^ shows the average rainfall for the several 
^^[^^^^ring that period of nineteen years, to be as follows: 



J^y 

^Sust .. ■ 

S^tober ■ 
?<*vember'; 




-Bi g i t i z e d by 



Inches. 



.03 

.07 

.05 

.43 

1.68 
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2.49 

1.64 

.46 
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The first of February appears to be about the middle of the rainy season, 
as 8.61 inches fell before that time and 7.83 inches after 

Let us divide this period of nineteen years mto two sections ot nine years 
each, leaving out of count the present unfinished season, and then make a 
comparison of rainfall during the first section with that of the other 

Durine: the first nine years of the nineteen-year period the rainlall aver- 
a^ed 15.20 inches each year, and during the next P^nod of nme years the 
average annual rainfall was 17.44 inches-an increase of 2.24 inches. Thia 
increase is not very much, and yet it is an increase of nearly 15 per cent, 
and enough ta frequently turn failure into success. 

This increased rainfall becomes more valuable when we show that itis 
to be found in the spring of the year when most needed. During the firet 
nine years we find the average rainfall in March 1X)7 inches, while in the 
second nine years it is 3.50 inches, while the rainfall for April increases 
from .67 of an inch to 2.64 inches, and in May the increase has been from 
23 of an inch to .68 of an inch. . 

This period of comparison is not long enough to give conclusive leBults, 
still the records point very strongly to the theory that as the country settieB 
up the rainfall increases and comes at periods when it is most acceptable 

' lUsTef^'n^g^ also in this connection that the rainfall of Octo- 

ber has not increased, while that of November has been somewhat k^^^^ 
The principal increase of rainfall appears to have been during the months 

^'ifmfn t^n^f^^t^elo, water by means of tunnels and arte.an 
wells and to store the surplus water from the winter rams m vast reservom, 
To be used in irrigating the plains during the dry season, and if natu^, 
becoming enthusiastic over the successful works of man, sends down ad^^^ 
tional rainfall at a time when it does the most good, surely the time is not 
f::'dM^Ln every arable acre of Southern Californ^ wm ^^^^^^^ 
with life and activity; every ten-acre tract will, contain a bea^^^^^^^ 
and a contented, independent family; each ^pig^^^/^^^^/^^^^^^ 
patronize its public school; each settlement wil contain its cM^^^^ 
ing with its spire pointing heavenward; each valley will contam its vUiage 
and business^houses; each county will have its commercial cente^^ 
Southern California will have a larger population to the square mile tb^^^ 
any other agricultural section of the globe; and then the people will veniy 
believe that irrigation is cheaper than rain. 



FRUIT PACKING. 

Kemarks by Hon, L. W. Buck, Vacaville. 

I have prepared no essay on the subject of fruit pacfng, for the J^J 
that I thought that what I had to say could be better said by wor 
mouth, perhaps in response to questions that might fce asked. \^^^^ 
only to deciduous fruits, as I have had no experience ^^^^^.^^^^f^^^^^^ 
of the State of California. I have had someexperiencem the handling,^ 
packing, and shipping of the deciduous fruits of our State ^^d to any^ 
that has been all over the territory, and seen the amount of ^mt iana 
are already planted, or that niay be planted they may well s^^^^ ^ 
shall we and what can we do with the fruit to make it P^ofitable^^^ 
grower?^' We have, in my judgment, three great sources of consump 
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first, canning; second, drying; and third, shipping to eastern points, or 
where they have not the like of our fruit. Of the first it is not for me to 
speak; the canning industry of the State we all know is a very large one; 
there is hardly a fruit district in the State that has not its local canneries, 
to say nothing of the large canneries that center in and around San Fran- 
cisco. As to drying, you are probably as well posted as I am in the drying 
of fruit. The shipping of fruits to outside markets is to some comparatively 
new in this State. The northern, as you Southern Californians call it, or as 
we call it, the central part of the State, has hitherto shipped the bulk of the 
deciduous fruits that have gone East. There are many localities that from 
point of location alone are virtually deprived of the conveyances for ship- 
ping; and we of Central California have to face a high freight to eastern 
markets, which, coupled with the uncertainty of the market and the chance 
of delaying transportation, at many times makes the business a very haz- 
ardous one, and it has not always resulted in pecuniary advantage, I assure 
you. There are several varieties of fruit that are comparatively safe to 
ship; the pear, the Bartlett pear in its season, and the fall and winter pears 
are shipped with almost as much certainty of a return, or almost as much 
certainty of arrival in condition, as a carload of wheat. Until three years 
ago there had never been any quantity of peaches shipped from California 
to the East; three years ago there was quite a large quantity, two years ago 
a much larger quantity, and one year ago a very much larger quantity still, 
and up to a certain time, and that the time when the eastern peach crop 
came into the eastern markets, our peaches fared very well indeed, and as 
a rule brought fair prices in the East. The shipments of peaches were con- 
tinued too long by some, and did not meet with that return they should 
considering the quality of the fruit that was sent over there. 

Last year I was East for two months, and in all of the large cities of 
the East I saw California fruit in all its phases, and I saw eastern fruit 
that we had to sell in competition with. The' California fruit has not 
only become a luxury, but it has become a necessity in all of the large 
cities of the East. The fruit-stand depends upon the California peach, 
pear, plum, and grape to ornament the stand and make it look inviting, 
lo be sure the most of them had in view their own domestic fruit with them ; 
out I tell you that that domestic fruit bears no comparison in appearance 
w ours; and when it arrives there in good condition it will and does sell, 
ine outlook for eastern shipments, I think, is encouraging. We need a 
competing line of railroads, and when we get that I believe we will get a 
ate of freight that will enable us where we ship one car now to ship fifty. 
1. / Peaches could be laid down in the City of Chicago, and all equiva- 
ent points, and sold at $1 a box, I do not believe that there is any limit 
alo ^^^"^^ ^^at can be sold. Last year the California Fruit Union 
wne Bold in the City of Chicago about five thousand boxes per day for a 
Proh kT^' ^^^' ^^^^^^^ ^^^^5 ^^^^® were several other shippers that would 
the n • u?^^^ ^^^ amount sold, some days, over six thousand boxes, or in 
Was ^^^'^^^^^ood of seven carloads. That amount for last year perhaps 
tainpH^^^^^ large, but at the same time the prices were fairly well main- 
and T. ®y^^ with that amount. Our peaches were shipped to New York 
fewdfl ^ ?' ^^^ ^^^ ^^^^ question of price in those points up to the first 
«ODdir ^ August was the condition of arrival. If they arrived in good 
•^fter +h^+^^^^ ^^^^ readily and at good paying prices to the shipper. 
PeaoK^ . t^^® y^^ ^^^ treading on dangerous ground to ship California 

Xo ^^T^ ^^^^ ^^^ Boston, 

°f fruit' ^h^I^ ^^ ^ ^^^^^ ^^^^ *^^^ ^^^ ^^ ®^^^ ^^ reference to the condition 
^-i but that can be learned best by experience. -Peacl^ ^^J4^ f^^ 
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racked when they are well grown, and as nearly ripe as possible, but with- 
St showing any symptoms of softness at all; they should be perfecl, 
firm and great care should be exercised to exclude a wormy or defective 
Se of fruit. I saw a great many boxes of peaches where the sale was 
Teatly inured byhavini one wormy peach put on the face of the box; 
fnd too much care cannot be exercised in the sorting of fruit The same 
thingTs kSe of the pears; I do not care much how green a Bartiettpeat 
is sMpped from here, if it has a worm in it, it is ripe when it arrives m 
Chicago or anv other eastern point, and not only ripe J;^* ^^ ^« «° Xt Jh' 
it snoils the balance of those that are in the box, from the fact that the 
mere seeing one ripe pear in it they think that they are all ripe and any 
fruit to bring a goJd price in the ^ast must not only arrive at the pom of 
destination fn g'ood cLdition, but it must have f-- one to *ree day^jfe 
after it gets there, as neither Chicago, Minneamlis St Paul, n^^^ 
or anv of these large cities, can consume all of the fruit shipped to tte 
pointe; it must be shipped from those to the other consuming points, for 
which they are the centers of distribution. +v„ ^<.,.v „o^„ 

Plums sell well and are good shipping fruit, especially the dark yane^ 
ties the wh tJor Hght-colorld plums sell only in very small quantities at 
a paying pS. Grapes sell generally very well, if arriving there in good 
SSTst year a great percentage of the grapes shipped fromCali- 
Wa arrived in very poor or only fair condition; and while we are shipm 
Sapes from cSiforni£ there is none of those markets that are not supplid 
wXthefrown domestic grapes. In fact, Chicago had grapes from the 
^onthPrnsSs before it had any from Cahfornia last year, and they look 
wS but at thJ same time do not sell as well as California grapes do. There 
Tre none of the sutximer varieties of pears that bear any comparison t«h 
BTrtlett; ^he later varieties come in after their Bartletts are gone, and have 
sold as well, or better, than the Bartletts. 



REPORT OF COMMITTEE ON EXHIBITION. 

vention. beg leave respectfully to report: arrangement and decorations of the 
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pleasure their work has given. Among the contributors of flowers and floral designs we 
feel comi)eiled to call especial attention to Mrs. Crenshaw, whose artistically arranged 
cornucopia of margueritas, filled to overflowing with luscious fruits, has been a constant 
vision of loveliness in our assembly hall. The American flag, made by Mrs. Boal, is one 
of the prettiest pieces of floral work we have seen. The old way of constructing, in stiff, 
straight lines, has given place to the more natural and artistic form of drapery. Miss 
Maria Steele, Mrs. E. Steele, Mrs. Dr. Smith, and Mrs. Annie McKay Lansing have pre- 
pared beautiful floral baskets. Among the other contributors we notice the names of 
the Coronado Beach Company, the National City scholars, Mrs. Flora Kimball, Mrs T 
J. Swayne, Mrs. Seiberlick, Mrs. J. P. Jones, Mrs. O. E. M. Howard, Mr. Thorn aq Walker. 
Mrs. J. Gr. Griffin, Mrs. Frank A. Kimball, Mrs. Annie Russ Johnson, Mrs. Barber, Mrs 
J. D. O'Connell, Mrs. Griffith, Mrs. Dr. Risdon, Mrs. George W. Chase, Miss Laura Kim- 
ball, Mrs. Floyd, Mrs. Ayls worth, Mrs. Eva Parsons, Mrs. J. Adams, Mr. W. W. Whitney 
Mr. Thieben, and Mr. E. S. Babcock, Jr. *" 

The decorations of the assembly and exhibition halls under the personal direction of 
Mr. and Mrs. Warren C. Kimball, and almost entirely executed by Mr. F. Copeland, are 
deserving of especial mention. Mrs. Warren C. Kimball exhibits a basket made of carded 
cotton, which is particularly interesting, from the fact that the cotton is the seventh suc- 
cessive annual crop from the same plant. We know of no other section of the world 
where such results can be obtained. 

In glancing over the floral decorations one thought suggests itself to your committee. 
The advance in artistic home culture is nowhere more fully shown than in the arrange- 
ment of flowers. The old stiff compact bouquet, in which each individual flower was 
jammed into place in an attempt to get as many flowers as possible into a given space, 
has given way to a looseness and freedom of arrangement, in which the individual char- 
acteristics of each variety are shown to the best advantage. This is especially woman's 
work, and as such opens avenues for woman's profitable and pleasant employment, and 
to that extent should excite the attention of every horticfilturist and good citizen. 

The display of citrus and deciduous fruits and other products of the soil is a very credit- 
able one, and yet such exhibits have become so common to residents of this State that 
our people do not appreciate the wonderful combination of productiveness which places 
oranges and apples, lemons and turnips, cotton and wheat, side by side on exhibition in 
the same hall, grown on the same soil, in the same climate, and shown at a season of the 
year when the great bulk of the country is just emerging from a six months' sleep, durin-' 
which all nature is quiet, but man must make the season one grand struggle for life. 

It is the stranger who looks upon this exhibit with wonder and admiration, while the 
old settler views it with a critic's eye, and gathers information from its eloquent sermons- 
for the statements made by this exhibit are not contradicted by the next exhibit which 
occupies the floor. 

The lessons taught by this collection should be carefully studied, for by this process 
alone can anything like perfection be reached. 

« i??^!*^^^^^,*^ ^^ oranges is a very fine one, and the quality at this season of the year 
IS mucli better than the fruit exhibited earlier in the season. 

mJu^^^ l^ ^' ^^^^^.^ difference between oranges grown near the coast and those produced 
S ''"^^^.''^^or. Along the coast the orange trees blossom at more irregular intervals than 
wey do in the interior, hence the fruit ripens during a longer period of the season. The 
moist and cool atmosphere of the coast valleys also delays the ripening season, so that 
me oranges do not, as a whole, ripen so early, but extend further into the summer than 
tne croD does in tbp morp mfpHnr vnii^Trfl This state of affairs has its advantages and its 



crop does in the more interior valleys, 



wsaavantages; the principal advantage being a longer season in which to market the 



Hpii'^'l^^Pi?^.^ would he too bulky were we to mention the large number of exhibitors and 
hv u T o ®T? exhibits, but we say here, that the fine collection of oranges and lemons 
onlv Ji. •«^' Harvey, of Jamul Valley, is the largest exhibit in the hall, and illustrates not 
toH ^ f . ^^^li*y of f^^its raised in this section, but it also shows a very commendable 
^"Unenterprising spirit in exhibiting these fruits, so that the world may know what this 
wunty will produce. 

OrnK ^^9^11^^* exhibit of oranges in plates, and packed hv E. P, Fowler, of Olivewood 
vrcnard, is especially noteworthy. 



mention T, J. Swayne, 



Jflt^?^^ *^® o*^®^ exhibitors of citrus fruits we may particularly 

cL.. i'lf'Jf^J!^^^ * Litchfield, and C. R. Williams, of Paradib. , ^...^ , ..xa.ut ..^vx 
Vallpv 1^ ^' ^- ^^"stian, of El Cajon Valley ; Mrs. M. A. Stiles and J. V. Stewart, of Spring 
Vista^-p w '-0^^°^^' ^^ ^^^^ Terrace; F. F. Keene, of Sweetland; J. L. Griffin, of Chula 



W ;.rxT .. ^^' ^' Ayiswortn, U. n. Jr'arsons, Mrs. H, E. Blossom, P. T. Griffith, J. A. 
Tibia Po\*^°^^^ ^^*y' F. Schulenberg and High Bros., of South Chollas Valley; Agua 
R R fit ?i^^ ' J- ^- Paylor, of Del Mar ; G. W. Garcelon, Hon. E. W. Holmes, M. B. Ogden, 

'^ei^r^' ^^^ ^'''^" * Skelley, of Riverside ; Chas. Hale, of Santa Barbara County, 
^^estiftn^^^ industry has been placed on so solid a foundation that no one for a moment 
^on a i 1? a<ivisability of planting an orange grove; but such is not the case with the 

the'l ^^"^® *^is fruit needs more careful study and attention. 
^•IttablA ^^ *^ ^^ learned fron^ this exhibit on the culture of the lemon are many and 
"^e. Here we find the same peculiarity of late ripening of the lemon in the coast vli- 
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leys that we find in the orange -^ in a ^^^^^^^^ 

^r^f^^vIr^rlTn^^^a^^^;^^^^ 

^aWS'jSrima^tu^^^^^^^^^ -^ P-P"^^ ^- »- 

former have been picked five months and the iatler lOur ^^ preserva- 

size, not overgrown at all is Pe^-ffftlynpe of course am^^ a perfect marketable con- 

tion, while the rind is ^o" and pliable In |hwt <±.e Irun « P^^^^ ^^ 

dition and the ^xpeH could not detect tto^^^^ J^^^^^ ^j^^^ must demand 

IrattenTon. Wth^s qulX^^cannrbrsolf^J. lemon culture in California will not be 

" fnTvUde the lemon is -ffi--«X -^^^^^.^^^^^^^^^ 

t^^Kernfb^c^^r^.?;^ 

months, to ripen, mature, and get ready 'o^. the marKet. j^ 

Mr.Garcelon has been experimenting wth the process tor seve^^ the storage of 

perfected his plans that last ^Xof the Rive^rsidel^op this slason, and in the cour^seof 
lemons only. He bought the bulk "'the Uiversiae crop i, , ^^^^ j^ 

JrpTve^sTcc-^Sl^^aifX^^^^^^^^^ 

i a^s^ISr^astTs^ra^idV^S^^^^^^^ ^'^^ '^^^" ■"- 

"^If la%\raS*d inest exhibit oflemons comes from the ranch of H^M. mg^n^- -^gj 

Sweetwater Valley mesa. It consists '>ll^^}"l^^]^^ZZ> properties of the lime.' The 
skinned, juicy fruit of fine q»«lJties, possessing many of toe propei ^^^^ ^^^ 

r tKsrrdWaSTh-lTe^ Sa^inT st'itral other varieties are gM 

^"^h^dls-p^^y^rfp^^^^ 

exhibitors is small.. We find "PO" exhibition Ben Ua vis, ^eu^^^ four hundred feet 

and Newtown Pippin, varieties grown at an .elevataon ol twr tnwis ^^^^ ^^ 

above sea level, by Mr Chester Gunn ^^ jMhan, " San U^^o oou^^ ^^^ ^^^ 

hesitancy in saying after taking into consideratio^^^^ ^^ 
size, appearance, and flavor of the four ^anetje^oi appie^ i^^^ to mind the fact that in 

excdled upon the Pacific Coast. Th'sfcellent display ta^ ^^^^ ^^^y, „f 

^xu^r^^nv^crbrgrp^^^ 

^af,?L^^^n^i\^n7r«^reS?^^^^^^^ 

ixs^TeifflUfrTFrHS 

Pacific elope its domain stretches far to the southward, not omj ^° ^^ j^ ^nd the orange 

^r"o%rnr5«ride^"Th°e?^-^utfl^^^^^^^ 

of temperate and semi-tropical regions. p«r«Hi«?P Vallev exhibit the Chen- 

m^o?lrfe.lSt»llC^^^^^^ 

^fersVg^eVt?o»^nl71f=^^^^^^^^ 

varietils orfru^iff to be generally introduced The success o^^tje lo-^uat and the^Jj^ 

persimmon during late years has been a gain to us. Let us strMcn oui, , 

^'^Thl collection of olives and colored mustrations of this fruit by Mr^BM 
'::!Z:Lr a^^^r^a^^Slia^lra^Sv^Slvf '^^It b^e too highly oo. 

TflS^^^Vt^lr^i^te^^ta"^^^^^^^^^ 
tTh^IXen^d1s«ternX"^col^nTw-^^n^^^^^^ 

::Sfa!?:uxg^;»^-^^^^^^^^ 

grlKeat toeyfoats, etc, are exceptionally creditable. 
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Several nurserymen exhibit fine collections of growing trees and plants, all of which 
should receive mention did not the length of this report preclude such specializing. 
Under this head comes the Australian silk tree, exhibited by Thomas Chase, of South 
Chollas Valley. 

The exhibition of ornamental trees from the Ocean Side Nursery, grown without irriga- 
tion, is interesting. 

W. F. Brill makes an interesting exhibit of Betsinger's (Queen of the World) combined 
paper box for comb honey, and sections and comb foundation. To all bee men this is 
interesting and valuable. The neatness of packing commends this invention. 

The display of raisins is very fine, although they do not do the section justice, owing to 
early rains which interfered with the finest pack. Craig (3), Shaw (2), and Mosher (1), 
show fine samples of dried fruit. 

The excellent exhibition of thirty-four varieties of jellies, made by Mrs. Lizzie Fleming, 
is one of the greatest attractions of the entire display. This example of the thrifty house- 
wife's labor teaches a lesson of possible prosperity. The manufacture of domestic jellies 
should be encouraged. When these are put up in uniform packages there is no reason 
why they should not command a good sale and materially help to increase the income 
froin the farm. In appearance and quality the jellies made by Mrs. Fleming are without 

Frank A. Kimball, of National City, exhibits an exceedingly attractive pyramid of his 
excellent olive oil and pickled olives. The taste shown in arrangement is a fitting compli- 
ment to the character and excellence of the product. 

Looking over the varied and complete exhibit we are impressed with one idea— the 
great fundamental lesson taught by this display, and that is a lesson of progress, of steady 
advancement, step by step, of painstaking efforts and a proportionate successful result. 
The motto of the fruit grower is and must continue to be *' Onward." 

In closing our report, which in some respects may be considered too lengthy, but which 
is all too brief to do the subjects and exhibitors fair justice, we desire to especially call 
attention to the importance of such exhibitions as this as educators. So great is the 
extent of our State, and so varied are its climatic features, its soil peculiarities, and its 
local characteristics, and so multiform and different are their effects upon horticultural 
products, that such exhibitions, on a broad scale, are an absolute necessity. 

Your committee has examined fruits presented in the hall, which, while of the same vari- 
eties, are so distinct in their markings and characteristic features from the same varieties 
grown in other parts of the State, as to be almost mistaken for other varieties. This sug- 
gests the thought that there should be in the State, maintained under the auspices of the 
State Board of Horticulture, a permanent exhibition of fruit and fruit products. Such an 
exhibition, however, should not be limited to these alone, but should include everything 
relating to horticulture, both in this State and abroad. We would refer to the valuable set 
of casta of apples made for the Horticultural Society of Iowa by Colonel Brackett, as an 
example. The perishable nature of fruits precludes the idea of permanency in their exhi- 
bition, except as they are prepared especially for the purpose. With a set of accurateh" 
made and colored casts this objection is overcome, while at the same time it does not pre- 
clude the exhibition of fresh fruits as well. 

The collection of olives and colored sketches of this and other fruits, shown by our able 
oecretary, is another example of what such an exhibition should contain, as it is also a 
atrong argument in favor of its importance. We would suggest that this subject should 
^ w brought up at our next meeting and fully discussed, and that those who have had expe- 
nence in these matters should be called upon for papers, in order that a proper plan of 
action, looking toward the establishment of such an exhibition of fruits and fruit prod- 
jets, as well as their cultivation, treatment, and marketing, can be established. We think 
wttereis no question of the value and interest of such a museum as could be thus formed, 
as It would show by ocular demonstration the methods and results of fruit culture, and 
ne extent and importance of horticultural development in the world's great fruit country. 

Ail of which, with its many imperfections of omission, is respectfully submitted. 

L. M. HOLT, 
CHARLES B. TERRELL, 
H. 0. FORD, 
A. F. WHITE, 
I. H. THOMAS, 

Committee. 

ADOPTION OF REPORT. 

^^^, lotion, the report of the Exhibit Committee was adopted unani- 
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THE ENGLISH WALNUT. 

Essay by Hon. Russei^l Heath, Oarpenteria. 

Having been invited by the State Board of Horticulture several times 
to give my views on the English walnut, so called, and its culture T have 
consented to do so with reluctance, believing that others could do it much 

^ t muSrSSb^ saying that when I commenced the culture of the nut, 
in 1858,1 was profoundly ignorant on the subject but believed there wa^ 
a future in its cultivation that would be not only profitable Jo whoever 
enKaged in it, but would add something to the development of the great 
resources of our new home. I have not been disappointed in my expecta- 
tions. They have been more than realized. ^ , ,, ^ .. -, . 
Commencing with the cultivation of many of the other fruits and nuts 
now profitably cultivated in California, I gradually came to the conclusion 
thTt it would be better to make a specialty of some one thmg m preference 

''fl^S^a^^^^^ my specialty, although I have on my^lace 
many of the other fruits. I hope it will not be ^.^^^^^^''ft ^tm o^^^^^^^ 
question allotted to me if I give some of my opinions on the Profit o^^ 
culture in California. Most persons, when they commence this industry 
make up their minds that they must have everythmg on their place. This 
i" a laXble desire. I have done it myself, but 1 am fr^l^^^J^^^^^ 
is better to have a specialty, and turn your energies to the thorough devel 
opment of one or two kinds of fruit, if the desire is to make money. I do 
not desire to be understood as saying that the walnut is the «^st J^^^^^^^^ 
tree- there is money in the cultivation of all of our fruits. What T desire 
rimprS upon th^ minds of fruit growers is that a thorough system ^^^ 
necessary to success. Trees and vinescannot be planted and neglec^^^^^ 
and remain profitable. Anything that is worth doing is worth doing w^^^^ 
Almost all of our fruits require a different kind «f t'-^^t^^/.^^.t ZniS 
With too many irons in the fire some are apt to burn, and in the burning, 
your fingers are apt to come in contact with an unpleasant heat. 
^ Now, for the walnut. This fruit has various names By some it i. 
called the English walnut, by others the Madeira nut and Naples ^^fff-J^ 
takes these numerous names from the different locations where it is cum 
vated. It really is of Persian origin, and ought to ^e distingu shed by thaj 
name, and that only. It is said to be true to its «^^d when plan^^^^^^^^ 
believe it is, although in the planting of great quantities of seed the m 
may be somewhat different; that is, the shell may be harder or softer than 
the nut planted, but the kernel remains the same in ^^^^'j '""J^f^^^^^^ 
is no difference. The soft and medium shell nuts (and we have no ha^ 
shells) have their advocates, and much may be said concerning thj 
some cultivators preferring one variety, and some ^^^^l^.ff; VP?y 
question I do not desire to enter, but simply say I have both varieties, an 
after years of experience I have discontinued the planting of any varw 
but the medium shell. In Persia the tree comes in bearing at eight ye 
from the planting of the seed. In Italy Spain and ^^^J^^^^'^^f^^^ 
in about sixteen years; in France, in the southern part, eighteen m 
gland, in twenty-four; in California, eight years, the same as m Pe^^i^' iti- 
I take it, the southern part of this State is nearest its home. Some cu ^^^ 
vators claim that trees have produced younger than eight years trom ^^ 
seed. That is not my experience. If it is true, and I ^J^J^^^^^^J. ^'e ii^ 
beat its native home, and this adds one more laurel to Califorma s taw 
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fruit culture. In the cultivation of this fruit, my advice would be, get 
your trees from the seed or seedlings, in preference to grafted or budded 
trees. Not much can be gained by grafting or budding without you desire 
to change the variety, as the tree comes in bearing as soon as its size could 
possibly make it profitable. Much has been written about the localities 
and soil best adapted to the planting of the walnut, some asserting that 
they will grow anywhere — on rocky and uninviting hillsides, on stiff' clay, 
and adobe lands— any place is good enough for the walnut. I will admit 
they are a hardy tree. You can rear a pig on sour skimmed milk, but 
will it not do better on more nutritious food? The walnut should be 
planted, for profit and best results, on deep, rich loam, with no hardpan, 
stiff clay, or impenetrable soil nearer than twelve feet. I would select 
locations naturally moist in preference to land requiring irrigation. A 
temperature of 60 to 80 degrees in summer, I regard as more favorable 
than hotter localities, although they thrive and are profitable in much 
hotter places. I have adopted for planting, forty feet apart, and this dis- 
tance will do for a hundred years, with judicious pruning. As to their 
age, I can only say they are a hardy long-lived tree, like the oak, and 
ought to produce fruit in abundance for at least a thousand years. In 
handling the fruit, I cure in dryhouses by artificial heat, heating sufficient 
to evaporate the water, and set the oil of the nut. When this is done the 
nuts will keep sweet for an indefinite time. I have kept them as an experi- 
ment in my storehouse, which is of concrete, for five years, and at the end 
of that time they were as sweet as when first cured. 

With my facilities I cure them in about eight hours. In preparing them 
for niarket, I have a washing apparatus, invented by Mr. EUwood Cooper, 
President of this Convention, which I use if the nuts are discolored, as 
they often are by coming in contact with leaves or shucks when there is 
dew or rain. Directly after washing, they are thoroughly dried and cured 
in the drying-house. 

I regret to say some purchasers desire the nuts bleached, to give them 
a nice, bright appearance, which is done with sulphur and some other sub- 
stances. It is hardly necessary to say that I disapprove of this method of 
preparing the fruit, as it cannot be accomplished without aflfecting the 
keeping quality, as well as the taste of fruit. 



JAPANESE NUT AND CAMPHOR TREES. 

Essay by H, H. Bbrger, San Francisco. 

The value of a plantation of nut trees is getting to be more and more 
Ppreciated in our State, and in consequence the demand for new and val- 
uable introductions in that line is constantly increasing. Thousands of 
so'^ff ^^^ heen planted to oranges, the only drawback of which, is that 
ha^ ^l^rough frosts, disease, or other enemies to this golden fruit, the 
<Hu> S ^^ golden coin is prevented. The nut trees as a general thing are 
^ ye free from disease, not influenced by severe frosts, and not dependent 
jj^J'^^^d^ate sales, not being subject to rapid decay, as is the case with 
fft*.^^ ^^^^s. The timber of the walnut is known throughout the world 
^'j^Js value. 

and • ^^^^^0*^^ chestnut, so called for its large size, has been introduced, 
Jjtw^^ ^ow grown in every State in the Union. It has come to us from 
^^1 from which country I would like to show you ^'dst,y^a^&^ijf^i ..^ 

Digitized by VjOO^LC 



m 



356 EEPORT OF STATE BOABD OF HOBTICULTUEE. 

walnut which is sure to gain your favor. This nut is indigenous to the 

Snd o^Yesso, the farthlst northern houndary of the empire of Japa„. 

The climate of Yesso is nearly identical with the climate of the eastern 

coast of the United States. Geographical and topographical issues might 

here be nteoduced to prove this assertion but will omit, as yoiir time, s 

too valuable to branch out in anything of the sort. Sufficient to say that 

£ consequence [his nut tree would most likely flourish throughout the 

Union north and south, and no doubt, transplanted to our rich so^^^^^^ 

prove in growth and fruit. The botanical name of this nutis /ugJaw 

^ordiformimu^raus." The Japanese call it "Hemi-Kurum^^^ The name 

is derived from its distinctly heart-shaped sharp-pointed fruit. Jrom the 

seed the tree bears in the fourth year. The tree itself is like all wakrt 

teees of fine appearance, and is said to attain a patriarchal age. Trees 

are found in Yesso, whose size proves them over hundreds of years old. 

As a dessert nut ths nut equals the English walnut m flavor and is finer 

W, ar.nParance as by boiling the nut for about five minutes, and then while 

stilffl cracKg it ca^^^^^^ on the edge, the kernel can be extracted a, 

a whSe and the pecuhar heart-shape causes it to look very unique As 

lonrasour Statels being denuded of timber on all sides by the ruthless 

axe^f thriumberman, the fires of the careless sheep herders and campere^ 

ft behooves every farmer, horticulturist, and property owner to try and take 

measTes to replace the precious growth which stands guard over the pros- 

Sy of our fWle valkys. Take from a country its trees, and you Bot 

only rob it of its chief beauty, but eventually will impede all vegetable bfe. 

Sfs hts Len1ongrecogni/ed in older and -owdf cojnitnes, where the 

forest laws are most stringent, and upheld by a vast outlay. 

CAMPHOR TBEE 

This leads me to speak a word in favor of one of the most beautif^^^^^ 
well as useful trees, the '' Laurus camphora,^^ or camphor ^^^^: J^'^ ^^^^ 
grown from the seed, which has to be sown shortly after maturing, as the 
Ssential oil in the seed soon turns rancid -<i ^^^^^ ^^^^^^^ 
nation Sown fresh the young sprouts come up m from five to six weeK«. 
?ts growtr™^^^ nearly'^s rapid as that of the eucalyptus whos^^^^^ 
ties it shares, also, in being claimed to keep away or counteract malan^^ 
influences through its pungent exhalations. In ^'f;''^';^^^^^ 
this tree is planted largely, malaria is unknown, ^l^^^^^}^^^^ 
thirty to forty feet, and as has been proven in our own experience during ^ 
seS frosts^in February, 1888 is hardier than the eucalyptus, whi^^^^^^^^^ 
to the ground, while the camphor tree withstood it. The wood is yaiua 
Trunks or bokes of camphor wood are known as a Preventive ^^^^ t^ 
attacks of insects on fur or woolen clothing The medicinal P?^pe^^^^^^^^^^ 
too well known to need any mention. Who has not at one time or 
taken refuge to spirits of camphor to assuage some pain/ ^^^^^oditv. 

We now import annually thousands of dollars worth of this eomm^ : 
Whvnot hav^the home-produced article? T^^ ^^1^;^^^^^^^ 
Japan is as yet quite primitive. ^ It consists m a species of distuia ^^^ 
The branches or wood is cut up mto chips, and P^^^ed in a wooOe^ ^^,^ 
which fits into an iron vessel under which a slow fire is kept up. x ,^ 
Containing the chips is closely covered and ^he ,^^^^^^^^ 
As the water in the ironVessel begms to boil, the ^^^eam ascends tn ^^ 
the chips in the tub, separating the oil %^^^/'^'fl^\ll''^^ 
main tu^ being connected with a series of other tubs through a oa^^ 
pipe, the cooled extract falls in the last of these tubs upon straw, w 
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catches the crystals of camphor, while the oil and water escape into a lower 
compartment. The crystals are collected and packed for market, and the 
oil used for illuminating and various other purposes. Experiments have 
been conducted in this State, and proven satisfactory. 

Why not give the camphor tree a chance, versus' the time-worn "euca- 
lyptus?" 

EFFECT OF RAIN ON BLOSSOMS. 

Essay by Mb. Gilbebt Tompkins, San Leandro. 

I was once told by an experienced fruit man that if rain fell on the blos- 
soms of young fruit trees, the fruit that formed from the water-soaked 
blossoms would almost invariably shrivel up and fall to the ground. I 
found this to be true on several occasions, and am watching the young 
cherry trees in our orchard with much interest, to see if the March rains 
will cau^e the downfall of the cherries in April and May. Some six-year 
old Black Tartarians were in blossom during the thickest of the storm, and 
if anything caught it they did. The Napoleon Bigarreau— Royal Ann- 
blossomed much later, and received but few showers. 

The apricot blossom is generally quite hardy with us, and the trees 
usually form altogether too much fruit, which entails great expense in 
properly thinning. Nevertheless, rain at the time of the fertilization of the 
blossoms will cause a light setting of fruit; and the water-soaked blossom 
hangs around the newly formed fruit and causes the weakening of the 
stem until the fruit falls. This is particularly the case in warm weather. 

There is also a critical time with peach blossoms, and when one tree 
blossoms in time for a storm that another dodges, the effect can be roughly 
estimated. In this present season it is reported from many places that the 
Dlossoms have been damaged, especially in Sonoma County, 

In my experience, plum and prune trees have been the least affected, 
and showers that knocked out other blossoms have not hurt these; but I 
am doubtful if this is true of all localities. These trees drop large quan- 
uiies ot truit, when too heavily loaded, under any circumstances. 

i Have no definite experience with apples or pears in regard to this source 
w aamage, but I firmly believe that a well placed shower can seriouslv cut 
<iown the setting of these fruits. • 

In investigating this question, due allowance must be made and credit 

lin^ f f • ^^^^^^ *^^^ ^^^ ^^^^ ^^^^^ or greater effect on the drop- 
Th ? ^ certain amount of fruit will drop anyway, rain or no rain. 
imlTl observations are made for the purpose of drawing out the 

at hU^^' opinions of those at this Convention. The widespread rain 
fewmf^?^^^.*^^® ^^^ ^^^^^^^ ^P ^uusual interest in this subject, and a 
homil -ifl^^^^^ ^^ placing on record what you have noticed at your 
^les will be well spent. 

ferm wt^'^''^ '^^^ ^""'^^"^ ^^^^ ^Pri^g (1^^^)- The general results at this 
aodnpl if/^^^u^^^^'^y^^ accordance with what was expected. Apricot 
^^1^16^+ ^^^ exceedingly unevenly— one tree having a fair crop 

ferenci • ^tu ^^^g^^or showed empty branches. This was caused by dif- 
tbat bn.?l A^^^ ^^ blossoming, through which one tree missed the rain 
^^^irt the blossoms of the next. 

*owedl^?^''^5^^^ ^^^^ ^y previous experience, plum and prune trees 
*«emed + u ^^°^^ge than most other kinds of fruit. The Bartlett pears 
^ ^ have escaped blossom injury and bore fairlv well.^,.-J\fK^p^* ^ 
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were a failure; never were anything else, however, so it would hardly te 
fair to lay this to " Rain on Fruit Blossoms. 



HORTICULTURAL MACHINERY. 

Essay by Hehby A. Beaikakd, San Jos^. 

Within the recollection of a middle aged man we have seen « wonderful 
T^roeress in agricultural machinery, particularly m harvesting appliances, 
SuEg from the time when man grasped the growing gram by handfuU 
and cut it with the notched edge of the crooked sickle; when it was beaten 
i the chaff and straw with the flail, falling, in measured cadences ,ipon 
trthrashing floor, and winnowed in the evening breeze down to this day 
SSerthe ^nd^rous machines upon our California fields do the work by 
wholesale at a rate which you know better than I can describe. 

In hcSiculture it is only recently that machinery has come to play an 

in i'*^™^^^;"™ '"., p „-o„resB is quite rapid, and there are many operar 

Sstl'ctd'wt?itf^;r p^^^^^^^^ pSfoUed by machinery, which 

'XS Sfof cSvation'horticulture has shared with agriculture the 
improvement iJ the machinery for breaking up and pulverizing the sod 
but sneckHmplements have been invented to work cose to the trees an 
otwfto nUX Xe surface of the ground and put it in the best condition 
to eiSureSght so'that, in this rispect, horticultural machmery is, W 

^T;itmembe: whentees were pruned with the axe and knife bnt 

may be exercised with great benefit. tv.p on! v exception is* 

Gathering fruit is still mostly done by hand. Ihe o?jy ®^f P^" taee 
prune wS maybe gathered by machinery with considerable advante^ 
ArecenUnvention by a San Jose horticulturist consists of two pieces J 
i™ arched to elch side of a San Jo^ orchard truc^^^^ 
placed the fruit boxes, covering the whole bed. I>™g /J^^^J"^^^ all 
&ee two men quickly spread the canvas, a smart Bbake brings dow . 
the fruit that is ripe enough, and quicker than we can t^U ^t, the c^n 
lifted and the fruit rolls into the boxes, passing nits way over^^^^^^^ 
where all the leaves and twigs are separated. With this machine 
can do the work of twenty who shake and pick by hand. ^.ghine'? 

Apricots and peaches must still be picked by hand, for no macm 
can replace the eye, which distinguishes npe from unripe fruit 
'"ThefeS a ma^chine, though, by which prunes can be assorted in ^^ 
desired sizes, rejecting entirely all fruit that is not fit ^r drying. ^ 
?s aTvantaSous in drying the fruit evenly, and for packmg for mark^ 
'' Wh^t is'now needel is'an apparatus that w"-- one ^on muo^^^^^^^^ 
tion, pass these graded prunes through the bath of hot lye water, 
through clear water, and deliver them on trays. ^ip^pd uP* 

Thfreisroom for' an invention by which these trays can be placed Fj; 
the drying ground or in the evaporator with less manual labor than 
required. 
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The perfect fruit evaporator has not yet been invented and there is 
plenty of opportunity for improvement. It is pretty evident that for driers 
on a large scale the heat must be distributed by means of steam pipes, or 
radiators, so that it can be regulated exactly without reference to the fire, 
only that it be hot enough to do the work. 

Cherries, plums, apricots, and freestone peaches may be pitted by 
machinery for drying. For canning, the clean cut made by the knife in 
the hands of a skillful operator is still required, and we have seen a newly 
invented knife for this purpose, having a spur near the base of the blade 
for removing the stone, that seems the best ever offered for this purpose. 

We have seen a machine that will pit one thousand two hundred cher- 
ries every minute, and if driven by power will require only one hand to 
tend it. By a little change the same machine can be arranged to pit 
three hundred and sixty apricots or peaches in a minute. Another 
machine saws the apricot or peach in twain with two revolving saws, which 
spring apart at the stone and remove it. Both these machines divide the 
fruit into equal halves, but in every possible direction in relation to the 
natural axis of the fruit. 

We have seen another machine, yet in the experimental stage, which 
requires the fruit to be placed in position by hand, but the operation of 
cutting and removing the stone was entirely automatic. This machine 
will cut as regularly in relation to the axis as by hand if the fruit is sym- 
metrical. 

With fruit in the proper stage of ripeness these machines will doubtless 
answer the purpose intended. To one of these machines may be attached 
an arrangement for spreading the fruit upon the trays, but for this purpose 
the trays must be made to fit the machine and on purpose for it. 

A better grading machine is needed for prunes after drying, for even if 
graded before drying they will not be exactly the same after this process. 
Apncots and peaches may, if desired, be graded before drying, but they 
always need more or less hand sorting afterwards. 

. Opinion seems to be against dipping fruit into hot water previous to box- 
ing, but we are inclined to think that some heating process will be neces- 
sary to destroy insect germs, unless the fruit is evaporated and packed 
airect troni the evaporator. Here, then, an invention is needed which will 
pass the fruit through a close, heated chamber before packing. 
. /?^^*i^n? is also needed which will automatically place the proper 
eigut of fruit in boxes or sacks in the same manner as is done in the flour 
or starch packing machines. 

the ^^^^ ^^ orchards there is no more useful piece of machinery than 

is Tint ^^^ P^^P- There is hardly a month in the whole year when there 
and th w ^^^^ ^ machine. California inventors have been active, 
fe(ieriiu^u^^^^ ^^®* patterns of pumps have large air chambers and 
kent flf I ^ ^^^ several gallons, and the pressure can be raised and 
8team L^^!^^^®^ pounds or more per inch, making a spray as fine as 
halves + better class are equipped with a pressure gauge and relief 

The P^^^^^^ ^ bursting pressure on the hose or air chamber. 
^ aeainct^+V^^^® against which the American fruit grower has to contend 
^'id small • -E^u^opean grower, who has cheap labor, cheap ocean freight 
^^i Clin! /^^^? ^^^^' ^^^^ ^^ ^^^^ ^P ^y utilizing our productive soil 
'^hich 1. 1^ ^'^^ *^® perfection of machinery to do much of the work 
"^^^ lias been done bv hand. 
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ORANGE CULTURE. 

Essay by Pred- C. Miles, Penryn, Placer County. 

In the following Unes I have purposely omitted many things in connec- 
tio'n wUh Ihe Jop'agation of trees, be--e *ey ^^^^^^^^^ ^ ^^P^*'^^" 

of farts that have been ably presented to your Conventions. 

In planting I use the see^ ?rom large Tahiti oranges as so far the stocks 
raised from them have given the best satisfaction. The practice has Deen 
irvarioufworks advise to cover the seed from one to two inches WLth boH 
or sand or both I ha^e had the best success here by planting the seed 
or Sana or ooi . covering the seeds with soil, and then 

';;S.^a^resJng7on^haTfiLh of chaparral leaves. The latter pre- 
P^lffitnTfrom baking and keeps the seeds moist, the beds not drying 
""^f L nnfok V r^tffsand The seeds are sown broadcast in beds, and 
^re oairaltwe^rdry before planting, so that they will not stick to t e 
wrwhen sowing and only the seed is used that will promptly sink to 
tbottom i^nfter bath. "^Treated as above the plants have been up at 

'''iT:o^:/s1o:'^rSi^ltoTL sun, the thin lining cloth, 5 cents ^r 
vafd isTsed 7do not use the stationary cover so largely m favor in 
SSlhLTalifornia, but use a f^ame -de as sh.^^^^^^^^ the^ J^^^^^^^^ 

six by twenty-two inches, having a hole bored 
near its top, is driven in the center of bed 
before the seed is sown. A T is «iade hav- 
ing the top somewhat longer than width o 
seed bed. The leg of the T is for our hot 
climate, twenty inches long, and has a hole 
bored near the bottom. A bolt is paBsed 
through the two pieces and the cloth held w 
top of T by a lath tacked on. The friction 
of the two pieces of boards is sufficient to 
keep the covers in place at any angle one 
may desire. The great advantage otthes^ 
covers is that they can be turned so that the plants can have tjie b^ 
Sf the sun at any time, and on this account made stronger and sturg 
trees Another tling that helps their growth {^^^^^^ ^^^^^ 
the plants receive in summer. I have seen plants f'^l^^^lfj^^^^^ 
the sun revive when a very fine spray was showered over them, in o 
section the tran^^^ to nursery rows should be in March or APJ^; J 

KKe months the conditions are extremely favorable for ^^ovrng oran^ 
t^eesA^rS remark can be applied to setting in orchard form as wej 
The nursery rows, if on hilly ground, should have a grade of not JJ 
thl^sixSes to the rod. Th'eW^ from the t^-^?^^^7/^P^^^^^^^^^ 
iht aroimd have to be supplied with moisture, and when in nursery 
or oEd'must have ple^n^ty of water. .1 have -penmented w^^^^^^^^ 
water and have found that it is best to intelligently use an abunaan 
TiTCgTowth, both top and root, where I have done as above, has 

"tu'diing": Sunthen the trees are from fifteen months old or gaj 
Probably the beft per cent of good buds is obtained by wori^ing them . 
t wo-vear s It is an open question whether sprmg or fall budmns 

Se best' I am inclined to'fall budding, but experiments now in progt^ 
will soon give more definite information. 
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LEMON CULTURE. 

Essay by Db. 0. H. Congeb, Pasadena. 

Twelve years ago there were but little, if any, reliable data available upon 
this coast relative to lemon culture. The orange was the only citrus variety 
of fruit that attracted general attention or was discussed with the newcomer. 
Rnding, however, that climatic and soil conditions favored the lemon cult- 
ure equally well with that of the orange, and being entirely ignorant of 
the requirements of both, the writer regarded the joint experiment with as 
little distrust as that of the single venture; but upon diligent inquiry there 
were no lemon trees to be obtained; yet, as good luck would have it, a few 
young, bearing trees were found that had been grown from cuttings or slips, 
and, taking advantage of this ocular demonstration of the possibility of 
the future in this culture, several thousand cuttings were secured and put 
out in the most thorough manner that the skill of a novice could suggest. 

The method adopted and the results obtained in this initial trial will, 
no doubt, be as interesting to those present, if not the general public, as 
any eflbrt of the writer for the present occasion. 

The cuttings already referred to were made from the last growth and 
matured wood of young, bearing trees, and in size from one quarter to one 
half inch in diameter and from twelve to fifteen inches in length. The 
time of cutting them from the tree was during the most dormant stage of 
88^ flow; which is readily determined by the tenacity with which the bark 
adheres to the wood, or, in other words, when the bark will not peel or slip, 
hence budding is always deferred until the bark slips. Cuttings, there- 
fore, should never be cut from the tree when the sap is flowing, but when 
obtained, they should be healed in moist sand until May or June— the 
two best months, probably, for putting out, owing largely, doubtiess, to the 
greater warmth of the soil at this season than earlier, a condition highly 
favorable for early promotion of rapid growth. All citrus trees require 
warm, moist soils while young as well as in more mature years. 

SETTING 

The most favorable soil in which to start the cutting is unquestionably 
a Bandy loam, possessing as it does the power to retain moisture as well as 
ro supply plant food readily. Less fertile soil, however, may be made to 
answer every purpose by enriching the surface, and a more frequent use of 
in^^* 1 ^^^^ trench one foot deep and the same width, and with a tamp- 
iiiTtii^ • ^r.^^^ ^ ^^^ ^y ^^^^ scantling, pound the bottom of the trench 
2^ IS solid and firm, upon which place the cuttings solidly fifteen inches 
P^rt, and haul back the earth thrown out, four inches deep about the cut- 
tarn^ +k-*r^^ ^^^ placed in position, and when the setting is completed 
ODe w inches of earth about them as thoroughly as though each 

^ was a post. This is to insure their starting, as cuttings of all varieties 
or at or shrubs fail to grow unless the earth is firmly packed at its base 
«arth^^"!Ji^ point above not far from it. Again haul in four inches more of 
^^ and then fill to the surface with water, and four or five days there- 
fcie j^^f^P^^te the filling of the trench with earth, and then mulching with 
the ^^*^^al the surface, and but one other irrigation will be required for 
^ Heason unless cultivation is neglected and weeds are permitted to sap 

^iDoisture in the soil. ^ 



*t^n^^Pi^^^^ foregoing method a growth of two to four feet will be 
*^Wp ^^^^ y^^^^ and the second year in June ma^^v A&fV»^ o+^^«„^«+. 

^^^8 can, with advantage, be placed in the orchard. 



^i^ned the first year, and the second year in June many ofithe strongestrvT/> 
hirers no ^ „„-+u .^, — ^.^. I,. „-._-.j ._ ... 1 . DyX^ M'^^ 
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TRANSPLANTING. 



A practice has been followed by many to cut away the radical or taj^ 

root of both the lemon and orange tree when takmg them out of the rmr- 

sS for tonsportation. WhUe this may facilitate to a certam extent ^ 

handling it is greatly at the expense of the already stored energy of the 

Plant af well Is unnecessarily greatly abridging its capacity to recover 

From the shock sustained. The experienced eye. readily Jtef the ^a 

occupied by the roots of the young tree by the size and shape of its to, 

and Fs therefore guided in his efforts to preserve the roots from harm while 

dSg to remove it. Not only should the roots be saved harmless whea 

rSvfng the young tree from the nursery row, but also from the sunhght 

3 drying atmosphere by wet cloths being immediately put over them as 

theva^ taken out The holes having already been prepared for the trees 

furthS^shSg may be required to accommodate the size and form of 

rS surfacefespecially the radical or tap-root by pointing a piece of inch 

CpSe if nothing else is already provided for the purpose, and dnyea 

KeZm the dug portion deep enough to ^^^^^^^.^he faU leng* rf this 

tan-root By thus restoring, as far as possible, the foil capacity ot th 

S surfacc'^the vital energy is little (or less) ta-d .|n ren^^J^^^J 

fnnotions under the laws governing plant life. Another important con- 

SraSn this connection is to carry nothing hut fine clean soil down 

aS the roots with a small stream of water, instead ofjhoveling in infc 

criminatelv everything present and treading with heavy hoots the 801I 

aE the ro^ts Aft«f completing the work thus far, three or four w««kB 

Snelajse before again irrfgating, which shouia Yj:JJ'S'imet 

will also suffice for the balance of the season, supplemented from ttmeto 

t^me with thorough cultivation. Indeed, no subsequent irngation wiU te 

necessary until the tree has reached the age ot fruiting. 



SOTLa 



Different opinions prevail respecting the most suitable Bd^^ 

and the expression of best soil is too often ^^^^}}';f^^^^^ 
sihlv for unworthy purposes. However, from the fact of the more aeiicaw 
and i™^^^^^^ lemon than that of the orange tree, sugge ts a^ 

leai somS^^ different conditions for the lemon than experience teaches 

^^^rsTnty'^^^^^^^^^^^^ a fair amount of humus as a consti^^^^^ 

is probably nelrest a typical soil. Such soils are controllable yielding or 
withholding plant food at the bidding of a skillful manipulator. 

An orchfrd of lemon trees so favorab y disposed needs only d ^^^^^^^^ 
The day of putting forth its bloom the ripening of its /rm^^^^^^ 
ticipating the needs of the markets, and «^^«^f f ^^^^ ^.^f^^^^^^ 
tive prices, are all forshadowed under so favorable a set of ^F^^flio 

Sandy soils supply sufficient moisture, by Sequent cultiv^^^^^^^ to bu J^^ 
the life of the lemon tree perpetually, independent of artificm^ 
while in a clayey or stiff soil, in the same period of ^^^^^ theyj^,^^^?, fle 
Tumb. Double the expense also will be required to reach re^u^^^^^^^^^^^^^ 
stiff soils that are requisite in the sandy soils, besides the objection 
feature also of inferior quality and other ^^o^^mical values^ .^ 

Fertilizing poor soils to meet an apparent demand is a matter oij ^^ 
xnent and discretion, but too rich a soil for ^^^ ^T^^^^^^ 
clayey class, leaves little discretionary power in the hands ot the m 
lator. The overgrown, coarse, thick rind product is ever present. 
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becomes the arbiter to decide the blossom period of the lemon in sandy 
eoils. 

Irrigation postponed until the months of July or August secures market- 
able lemons ten months hence, and limiting the curing process to two and 
three months thereafter brings them into market when most desired and 
also at top prices. The economical requirements of water in sandy soils 
has a great advantage in many ways also over the clayey soils, which is of 
marked interest in many sections. 

CUTTINGS vs. SEEDLINGS. 

The experience of fourteen years in the lemon industry has also demon- 
etrated to the writer the practicabiHty of growing as thrifty fruit-producing 
trees from cuttings as from seedHngs, or by budding, and at a considerable 
saving of time and money. May and June are good months to propagate 
the cuttings, as the soil is then warm, which is an indispensable condition 
to prevent the sap souring or the cutting molding at its base where the 
cicatrix is forming preparatory to the manifestation of the function of cell 
growth, or the commencement of life of the future plant. 

As to the variety of lemon to propagate, with all due deference to other 
varieties, the Eureka stands as the present favorite. The bearing age from 
cuttings commences at the third and fourth years. The Eureka is also 
nearly a thornless tree, and the lemon carrying fewer seeds than most 
other varieties. 

In regard to shaping the form of the tree by judicious and timely prun- 
ing, there can be no very arbitrary rule laid down, for in sections frequented 
by strong winds the shaping of the tree should be almost entirely different 
than in localities more fortunate in this respect. Exposed or liable to wind 
storms, the limbs should be permitted to form within two feet of the ground, 
and continually cut back so as to encourage short, unyielding arms to bear 
the fruit, whereas in protected locaUties, shoulder the limbs four or five 
feet up the bole and encourage low spreading tops, for the double purpose of 
sbadmg the ground and facilitating the picking of the fruit, and in case of 
me necessity of spraying, a great additional advantage will also be secured 
u» reaching all portions of the top at much saving of expense and trouble, 
frequent pruning of the lemon tree ig less a necessity than that of the 
wange, and should be confined more to the shaping than thinning out, 
«niess infested with the scale pest. The size of the lemon is due princi- 
Pajly to two causes. The overgrown size results from over feeding the prod- 
act on the tree in making soluble the food by excessive use of water, 
wnether there be a more or less prolific crop. The undersize, on the con- 
^ly, IS either due to starvation by neglect, or a diseased tree, or both; 
inp ^^ j^^ll known that the reproductive powers of the tree are largely 
linJtt when attacked by disease, which can be demonstrated by gird- 
^g the trunk or large hmb of a tree at an immature age. Oranges can 
^^ be produced from a seedling tree at from five to seven years of age. 

THE MARKET LEMON. « 




PW ^^!^^' ^^.^^^ gorged with its acrid secretions, the oxygen of the atmos- 
re tends immediately to excite a depraved condition at the point of j 
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injury, the same as would occur in man or the lower animals, and to this 
carelessness is almost invariably due the decay of fruit. _ . ^, , 

To obtain the lemon from the tree entirely free from injury, is the fegt 
great requisite for future success in curing, and when so received at the 
place of carrying on the future treatment, all subsequent handling need 
involve but shght risks from the packing house to the markets. Ihe first, 
and probably the safest method adopted by the wnter, was to spread coarse 
litter from the barn-yard straw piles or leaves about in the shade ot each 
tree, and pick and make shallow piles upon this straw floor, and permit 
them to remain undisturbed from one to two weeks, owing to the dn^, hot, 
or moist and cool condition of the atmosphere, before removing them to 
the packing house; and bvthis means alone the loss was reduced to the 
minimum, and also what few were injured were at once rejected, saviBg 
' the balance from inoculation by the decay already set m. 

WHEN TO PICK 

The best qualities of the lemon will be preserved by picking as they 
commence to color. At this stage of development they have received all 
that the tree can impart, and not before. Others, however, advocate pick- 
ing when they attain a certain size, measuring by arbitrary standarda, 
regardless of degree of development. But, as before stated, size should be 
controlled by soil and treatment. The fine delicate flavor of the jmce of a 
lemon that matures on the tree, and is properly cured by process thereafter, 
is readily distinguished from the marketable immature sample, besides 
yielding a larger amount of juice and citric acid. As to the demand of 
commence, in regard to size for fancy prices a lemon weighmg from three 
to five ounces, two to three months after picking, and measurmg from two 
and one half to three inches from blossom to stem end, with a nearly urn. 
form diameter crosswise from two to two and one half inches, will tuuy 
meet all of the desired requirements. 

CURING. 

The varying processes followed by those engaged in this industry dijr 
more in detail than principle. Tothe experienced, or the Person of J^een 
judgment, but little can be suggested, as each locality has cond^itions^^^^ 
temperature, moisture, etc., peculiar to itself in many respects, which po^ 
sibly militate for or against a practice acceptable m another secUon. ^ 
good method, to say the least, is to first leave them under tl^e tree, as abov^ 
stated, to wilt and toughen, so as not to readily receive injury by rovigj 
handling, which they are liable to with the available and psual fi^j 
employed. Removed to the place of stormg during the cunng peno^ 
they can be placed upon trays so made that in single layers they can 
piled one above the other without risk of injury by pressure. ™a^i 
posed and placed in rooms as much protected from hght as Possible, c^^ 
and well ventilated, they can be carried in this conaition with bu. 
trifling loss for months if desired, that the best market may thereDy 
secured. And no more desirable lemons can be put upon the j^aiket ir 
any portion of the known world than can thus be produced npon in 
sandVof acres throughout Southern Califorma. And when we fu^y ^'^. 
to realize the unnecessary drain upon our country of from tive to ten 
lions annually for lemons alone, and our virgin soil capable ot yie^^ 
this enormous revenue still unoccupied, it should arouse the people oi 
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Tinrivaled section of the State to immediate, thorough, and persistent 
endeavor to grasp this vast income in the near future. It is not only 
within the reach of thousands to participate in this protective wealth, 
under the rich endowment nature has bestowed in soil and climate, but 
also a rich legacy for posterity in perpetuity. 

Mb. Holt: If you let the idea go out that the rule that seedling lemons 
and lemon trees from cuttings are a success in California, a great many 
people are going to get left. I have not the least idea but what our friend 
has the best lemon orchard on the Pacific Coast; we will concede that for 
the sake of the argument, and yet we know as a fact that as a rule the 
seedling lemon is a failure in California, and that the old seedling lemon 
orchards of this State have divers diseases, and that as a rule the seedling 
lemon is not a healthy tree. I mean to take the State at large. We know 
another thing, and that is that the average seedling lemon in this State is 
not a good lemon. There are exceptions to that rule; there are men here 
present who will very well remember the original tree from which the 
Eureka lemon was propagated; that was a seedUng tree, and a large num- 
ber of lemon seeds were planted, and trees grown, and only one tree that 
reached up above all the other trees and made a magnificent fruit. 

Mb. Cooper: I wish to state that in all French hterature on the ques- 
tion of growing from cuttings it is stated that it has been discarded for 
many years.^ That is the most curious fact, that in all the French litera- 
ture, which is very elaborate and very extensive on the subject of growing 
citrus fruit, that the method of growing trees from cuttings has been dis- 
carded for many years. 

SCALE OF POINTS FOR JUDGMENT OF CITRUS FRUITS. 

Essay by J. E. Outteb, Riverside 

To the honorable the State Board of Horticulture: 

Gentlemen: In response to your courteous request for a " paper," subject 
aiTviil, I find nolens volens the above topic thrust upon me. A letter lust 
received from Hon. P. J. Beckmans, President of the American Pomologi- 
cai bociety, tenders to the writer an appointment as member of a commit- 
^ whose duties are defined in the above caption, and whose report is to 
oe made at the next meeting of that Society in 1891. The other members 
^ Mr Austin W. Roundtree, of New Orleans, Chairman, and Mr. A. H. 
^aimlle, of Denver, Putnam County, Florida, 
liie consideration of your meeting is therefore most fitly invited to the 
T^ 171 ^^^^^^ exceedingly my inability to be present with you. 
abtf^ u ^^ pomologists have considered this matter before us, and 
^aay have in use a ''scale," which, in its various modifications, has 
^^ffloned m that State no little discussion. It will be pressed upon our 
th^A vfi^ for adoption, and should therefore be "investigated'' very 
the h H ^ by us of California. The more complete your analysis of it 
at flit? ^^ ®^^^^ ^^ prepared to act, and the more safely we can compete 
uiure tnals. I here give their scale as used at the last meeting of the 
"^^rican Society at Ocala, Florida: 
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Physical Characteristics. 



Juice Characteristics. 



Juiciness — 

Sweetness 



ThS^s^'ofVeei:::":::::!:"//-!------ lO Snb acidity- 
Absence of duId 10 Vinous flavor .. .--. 

ibslnclofS: ,-10 Absence of free acid. 



50 



10 
10 
10 
10 
10 



100 



Total number points in perfect orange --- 

It would seem that " vinous flavor » might better be termed bouquet. 

Mr H E Van Deman, Pomologist Department of Agriculture, U. S. A., 
challenges this " horizontal scale," and suggests the following substitute. 
See '' Florida Dispatch," of April 4, 1889, in which he has a paper of con- 
siderable length, and in which also Hon. C. F. A. Bielby, of that State, 
replies to Professor Van Deman: 



(1) Thickness of peel, 1 to 10. C 

(He evidently meant size.) ( 

(2 J General appearance,! tof 

20. I 

<3) Weight, 1 to 15. { 

<4) Thickness of peel, 1 to 10. | 

(5) Absence of " rag," 1 to 10. | 

(6) Absence of seed, 1 to 10. | 
<7) Flavor, 1 to 25. | 



New or Suggested Scale. 

Standard 2^ to 3 inches, with one point off for every 
i-inch less than 2i inches. Nothing credited for over size. 

Freedom from all blemishes— as rust, scale, decay, 
bruises, and lack of properly cut stem. 

Should sink in water. Points deducted accordmg to 
buoyancj'^. ^ . a. /v.. i 

Standard, ^-inch thick, or less. Two pomts off for each 
additional VW. - i.x.- j 

Standard ^nch diameter of core; segments thm and 
tender. 

Standard, seedless. 

Judged by satisfactory taste. 



Professor Van Deman contends against making one sixteenth inch the 
standard of '' thickness of peel/' according to the Florida practice. KigM 
here I remark that no orange is perfect without faultless shipping proper- 
ties. Without that all else is useless in this industry. The superb ship- 
ping qualities of the California fruit are due to a thicker peel than one 
sixteenth inch. My own view of this most important matter is thattne 
standard of this point should be three thirty-seconds to three sixteenths. 
Who finds fault with an orange of this (suggested) maxinium i' 

The writer invites communications from our horticulturists on uiifi 

^""^^'f *********** 



PALMS FOE ORNAMENTAL AND INDUSTRIAL PURPOSES. 

Essay by Professor Henry Chapman Foed, Santa Barbara. 

In the tropical and sub-tropical regions of the earth no representatives 
of plant life, wild or cultivated, are more grandly graceful and beauu 
than the palms. With structure intermediate between herbaceous pia 
and trees, they vie with the latter in loftiness of height, grateful snsi 
elegance of form, and symmetry of proportions. With never-ceasing ae 
opment, they lift their elegant crowns often above the jungles ana i" ^ 
in distinctive grandeur, perennially producing flower and fr^if'-^Yn their 
denominated them the Princes of the vegetable kingdoni. Add to 
beauty of form the wide range of their economic uses, and we can re 
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give them a preeminent position in the whole world of plants. The fruit, 
foliage, and wood, the fibrous tissue, and starchy pith, and fermentable or 
medicinal sap, are utilized in a thousand ways, which have proved suf- 
ficient to supply all the wants of a primitive people. 

Various species yield highly valuable products for domestic consump- 
tion and foreign export. The fresh and dried fruit of the date palm 
(Phoenix dactylifera); the nut of the cocoanut palm {Cocos nucifera), 
yielding food and oil, while the trunk furnishes a timber commercially 
known as porcupine wood, used in Europe for furniture, etc.; the leaves 
are plaited into fans and baskets; the shell of the nut is utilized for drink- 
ing cups, and its trunk serves as fiber for cordage and brushes. Sugar is 
also obtained from this palm, as well as from a half dozen other varieties. 

An abundance of starch is obtained from the sago palm {Sagus rum- 
phii) and some other members of the family. The fruits of the'oil palm 
(Elasis gidneensis) yield the commercial ''palm oil." 

A resin called ^'dragon's blood " is procured from Calumus draco. Vege- 
table wax is obtained in abundance for export from the South American 
palms, Ceroxylon andicola and Copernica cerifera. and the nut of the ivory 
palm (Phytelepas macrocarpa) is used extensively as a substitute for ivory. 

Ofthe family over fifteen hundred species, distributed in one hundred 
and thirty-two genera, are scientifically described. The larger number 
are confined to the tropics, yet many are indigenous in the warmer portion 
of the temperate zones; 44 degrees north latitude and 38 degrees south, 
seem to be the limits of their successful growth. Some species, however, 
are found in New Zealand at 44 degrees south. 

Great heat and moisture are requisite to their highest development, yet 
members of the family are found where neither are in excess. Four species 
are indigenous on the Atlantic Coast of the United States, some as far 
north as 33 degrees, and a single native species attains a like latitude on 
the Pacific Coast. The United States genera all belong to the group Cory- 
pkinx or Sahalinse, distinguished by their fan-shaped leaves and perfect 
flowers. 

But little can be said in the limits of this article of the botanical char- 
acteristics of the family. They are perennial, woody, monocotyledonous 
plants, the stems of most species attaining a considerable height, while 
some of the dwarf palms are nearly stemless. The trunk as it rises is gen- 
erally uniform in thickness, unbranched and terminating in a crown of 
pinnate or palmate leaves. 

Sonae genera {Calamus and Desmoncus) are weak stemmed, using other 
^ees tor support, and are climbing in their habit. The stems of these 
orten attain a length of five hundred and six hundred feet, being, perhaps, 
^ne longest plant growths in the world. The flowers are borne on simple 
r Dranching spikes, protected by a spathe. The flowers of most species 
re monoecius, or male and female borne on the same stem, while others 
jj. .^?^^ious, or having the staminate and pistilate blooms on separate 
BeeH • u^^* "^^^ ^^^^^ ^® ^ ^rn^e^ or berry inclosing a horny albuminous 
Bet Vk ^ ^^^^^ embryo. The petioles of the leaf in many species are 

with horny spines, linear, or hooked, and the stems of others bristle 

^yo^naidable thorns of needle sharpness. 

in T^^ ^^ ^^^ P^^"^ ^^ ^^^y ®^^^ ^^ coming to perfection. Eight months 

bjjT^^'jy species, three years for that of Sagus rumphii, and ten years 
«e th A ^^^^ ^^^* ^^ Lodoicea shellaruvi to maturity. The latter, known 
circii f^^^^^ cocoanut or maldivian nut, is three feet long, the same in 
i^amterence, and weighs over fifty pounds. r 
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The structure of the palm trunk renders it strong and flexible, with 
ability to resist violent storms, where the more brittle exogenous trees 
would succumb. This fact should have weight m the selection of distinc- 
tive plant growths for the more exposed situations of our region. Some 
palms produce from the base of the trunk adventitious roots, similar to 
those of a stalk of corn, which grow downward and enter the soil, serving 
" further to strengthen the tree. ., . , , -x x j u j* 

In pointing out the species that, from their habitat and hardiness, would 
seem to find within the limits of California congenial conditions, I shall 
first refer to those indigenous to our State or its near valleys, then to such 
as have already been satisfactorily tested, and the untried species that 
should obtain an introduction and trial. -n . ^, 

Washington palm. Washing tonia filif era, formerly known as Braheajila' 
mentosa and Pritchardia filamentosa. ^ i t_ i. ^ - 

This noble California fan palm is indigenous m several sheltered canons 
of San Bernardino and San Diego Counties, at the eastern foot of the 
rocky slopes of the Sierras. At the head of Palm Valley is a grove, num- 
bering five or six hundred trees, several individuals of which are over three 
feet in diameter, and from fifty to eighty feet in height. This species has 
a magnificent crown of flabelliform leaves, the petioles of which are armed 
with horny hooked marginal spines, and to the divisions of the leaf are 
attached plentiful long thread-like filaments, which give its specific name. 
The fruit is an ovate, black drupe, with a thin sweet pulp, containing an 
oblong ovate horny seed. The Cahuilla Indians who occupy the reserva- 
tion in Palm Valley have long made use of this fruit for food, and, accord- 
ing to Dr. Stephen Bowers, they also soak the fruit in water until 
fermentation takes place, making an intoxicating drink. From this and 
other groves east of the San Jacinto Mountains Cahforma nurserymen 
have obtained the seeds from which have been produced the fine speci- 
mens of this palm that are scattered here and there over the State, lirom 
this source the Franciscan fathers also procured the noble specimens oi 
this palm that now stand in the old mission garden of San Fernanoo 
planted by their hands nearly ninety years ago. The most lofty ol tne 
three that stand as sentinels over the fast crumbling mission is about nt^ 
feet in height, with a circumference one foot above the ground of eight leei 
and five inches. Its trunk rises with little diminution of diameter to tne 
crown, while the leaves in their annual decay seem to have been decidu- 
ous, leaving a bare brown stem, the lower portion of which has longituai- 
nal sutures not unlike some exogenous trees. 

Another of the group has a circumference of mne feet and hve incnra, 
but its altitude is less than the one just described, being about forty lee^ 
On the trunks of this and its lesser companion the dead leaves have iroij 
year to year remained persistent, clinging to the stem until a close ttjawj 
has been formed, the warm grays of which form a pleasing contrast w^ 
the brown trunk below and the green crown above. Each ot these pauu 
seem to have borne flowers, the barren stalks of which appear quite beyoD 
the leaves in length. It is doubted that any specimen in 9^^^!^^"l!:^er 
side of the native groves have yet perfected fruit with germinating pow - 
The San Fernando palms have probably not been irrigated since the ea j 
part of the century. Had more abundant irrigation been apphed, w 
dimensions would no doubt have been increased; but in their preb 
estate they are a strikingly noble feature in the landscape from all P^^ 
of view: especially so with the quaint old mission, with its tiled rool''";, 
corridor of Moorish arches, and the Sierra Madre for a background, sx^ 
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Jug in an emphatic manner the possibilities of scenic effects when this 
grand palm finds a position in all our valleys. 

In its native habitat it grows often among the rocks, but it thrives in 
almost every soil and situation where the altitude is not too great. The 
growth can be forced by plentiful irrigation, but when well established little 
Tvater is required. 

One of our most beautiful birds, Bullock's oriole, makes use of the long 
thread-like filaments that are attached to each division of the leaves in the 
construction of its nest, dextrously drawing the strong strands through the 
leaf and suspending the structure from the under side. As many as a 
^ozen have been noticed on a single palm. By bleaching the newly formed 
leaves and stripping them to a proper width, an excellent material is 
obtained for the construction of many useful articles, such as ladies and 
gentlemen's hats, baskets, etc. Mrs. Joseph Saxton, of Goleta, recently 
exhibited various beautiful specimens of her handiwork, in which this 
material was used, pointing forcibly to a promising industry, should these 
palms be extensively grown. I have dwelt upon this species for its hardi- 
ness, availability, cheapness, exceedingly rapid growth, beauty, and possible 
utility. Certainly no member of the family can add greater charms to the 
landscape when gathered in groups or used along our avenues. The per- 
sistent leaf stalks that mar the appearance of the trunk may be removed 
without apparent injury to the vitality of the tree. 

The Guadaloupe Island palm, Erythea edulis, formerly Bralua edulis, is 
,a beautiful fan-palm, native of the sheltered valleys of Guadaloupe Island, 
^nd has been somewhat sparingly introduced. It has a slender trunk, 
wmetimes thirty feet high and fifteen inches in diameter, with its naked 
bark, thick, corky, and deeply cleft. The flowers are borne in clusters, one 
to four on each tree, in a much divided panicle four feet in length, blos- 
.-soming late in March. The fruit is somewhat over an inch in diameter, 
and has a thick, sweet, and edible pulp. The clusters of fruit sometimes 
weigh fifty pounds. The leaves are fan-shaped, blade three feet in length, 
with foot stalks without spines. While young this species is less rapid in 
Its growth than the Washington palm, but when fully estabhshed and irri- 
gated properly its increase is satisfactory. The fruit has matured at Santa 
iiarbara, from which plants have been propagated by the nurserymen. 

Another species of this genus, Erythea armata, is found in the Big Canon 
w the Tantillas Mountains, Lower California. The mature specimens are 
«ller and more graceful than the last, rising to the height of forty feet. 
lae leaves are quite smooth, the stalks being bordered with homy hooks. 
A he fruit is smaller than the last described. The unexpanded leaves could 
^»o doubt be used in plaiting for hats. 

The date, Phoenix dactylifera^ is without doubt, next to the cocoanut 
Halm, the most useful member of the palm family. Its native country is 
g^ known. Throughout northern Africa and southeastern Asia it has 
2^n a much valued production since the earliest written records. It is 
^« principal source of wealth in Arabia, its fruit forming a staple food 
^PPly, and in upper Egypt many families subsist almost entirely on dates. 

Athough not so striking and full of majesty as some of the family, yet it 



hef ^®^"*^^"^ species. At its best estate it' sends up a noble column to a 
1»1a* 9^ ^}^^y t£,«iglity feet, with a nearly uniform diameter of fifteen to 



enty inches. The trunk is strongly marked by scars of shed leaves. At 
^ suinmit is formed a magnificent crown of graceful pinnate leaves, each 
«OfSf j^"^ ^^ ^^ thirteen feet in length. The leaf stalks at the base are 
^J^unded by a membraneous sheath. The leaflets are disposed along 



- niid-stem alternately, the lower ones bey:^g tp/minated ki a^sharp spi 
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When the leaves are forming they are twisted and doubled with a matted 
mass of loose fibers, which give way as the leaf expands. The flowers 
spring from the axils of the leaves in large bunches or spikes, first being 
inclosed in a spathe, which opens to let them expand, then shrivels and 
withers. It is a unisexual species, having male flowers on one tree and 
female or fruiting ones on another. The staminate blossoms are much larger 
than the pistillate, the latter having in place of stamens the rudimentary 
dates about the size of small peas. Several bunches of flowers are formed 
in a season, each often producing as many as two hundred dates. 

The dioecious character of this species makes it necessary to resort to 
artificial fertihzation, unless the trees are in close proximity. Although 
of the same species, wild dates are said to impregnate themselves, while 
cultivated ones will not bear without assistance. Fructification is accom- 
plished by susnending the staminate flowers over the fruiting blooms, when 
the pollen readily performs its natural oflace. Another method used by 
the Arabs is to cut the unopened spathes of the male tree, divide them into 
small sections, cHmb the female tree and insert one of these bits into each 
spathe. The ancients understood the importance of artificial fecundation, 
Theophrastus and Pliny speaking of the practice. 

Fertilization is sometimes brought about by the winds waftmg the pollen 
to the female trees from a considerable distance. A female date tree near 
Otranto, Italy, had nev.er borne fruit until a favorable wind wafted the pollen 
of a male that was forty-five miles distant. Another ancient maiden palm 
upon the island of Cyprus is said to have been barren many centurieB, 
until one year the inhabitants were surprised to see it laden with fruit, 
having doubtless received the needed quickening upon the breeze borne 
from some unknown source. Hasselquist, in his observations in Egypt, 
speaks of the Arabs taking the precaution to preserve some of the unopened 
spathes of the male flowers from one year to another, the inclosed poUen 
being used in case the fertilizing property had suffered any damage. Tbe 
fruit of the date is generally an oblong drupe, yet there is great variation 
in form, size, and color. The dates are borne in much divided clusters, each 
bunch having the fruit distributed alternately along it. A mature date 
tree will produce annually eight or ten bunches of dates, each weigmng 
from eighteen to twenty-five pounds. There are as many recognized vane- 
ties of the fruit as of apples in the temperate regions. The seed is eion- 
gate-oblong in shape, with a deep indentation along the back, ine 
kernels are exceedingly hard and horny, yet the Egyptians break tnem 
and grind them in their hand mills, using the meal as food for their cameifl. 
It is also used in making a drink, like coff'ee, which is said to be exceliem. 
Four or five months after the fertiUzation is performed the young aates 
begin to swell, and after attaining their full size they are tied to the ieai 
stems to prevent them from being bruised or beaten by winds. It require 
about a year for the fruit to ripen. If designed for preserving they a^ 
gathered a little before ripening; but if intended to be eaten fresh they a^ 
allowed to ripen to perfection, and in that state are agreeable and ^etres 
ing. Ripe dates cannot be kept long, nor will they bear transportation an^ 
great distance without fermentation and souring, therefore, those that 
designed for export to a distant market, or for storing and use at li^^®; ijy 
dried upon mats in the sun. A date paste is prepared by pressing the lu^.^ 
ripened fruit into large baskets, and this product is the principal ^^y\ 
food in some parts at the season when no ripe dates can be procurecl. 
the oases of the desert and many other North African localities dates 
pounded and made into cakes for future use as food for man and beas . 



The exported dates contain about half their weight of sugar, 6 per cent 
of albumen, and 12 per cent of gummy matter. Date sugar is a valuable 
commercial production of the East Indies, obtained from the sap of Elate 
sylvestris, a palm so closely allied to the date that it is conjectured to be 
the parent of all cultivated varieties. The juice is boiled down for sugar, 
but is also drank fresh, or after fermentation and distillation, as arrack, an 
intoxicating liquor.^ Dates added to water afi'ord by distillation a mild 
drink, and palm wine is made from the juice of the tree, the use of both 
being considered in Mahomedan regions as breaking no commands of the 
Koran. The sap is obtained only at the expense of the life of the tree. At 
a period of its most active yearly growth the crown of the tree is cut ofi" 
and a cavity scooped in the top of the trunk, which is filled with the rising 
sap at the rate of a gallon per day for two weeks, diminishing from that 
time to the erfd of two months, the trunk at that time becoming quite dry, 
and fit only for firewood. The unexpanded leaves in this, as well as other 
species, are used as cabbage, but this also destroys the tree. The central 
portion of the date cabbage has the taste of a fresh chestnut. The fiber of 
the date is used for ropes, baskets, mats, and many other domestic articles, 
as are also the stalks that bear the fruit. Even the leaves of this palm 
enter into the construction of coarse ropes, baskets, panniers, and mats 
the length and narrowness of the leaflets, and their toughness, being well 
fitted for the purpose. In Spain, and some parts of Italy, palm branches 
have a commercial value, being used in religious processions, and for dec- 
oration, by both Christians and Jews. In the province of Valencia and in 
the vicinity of Genoa there are fine forests of palms, from which other por- 
tions of Europe are supplied with palm branches. The town of Elche in 
bpain, 18 surrounded by a planted forest of about eighty thousand date 
palms, and the sale of the leaves, outside of the value of the fruit, brings 
a considerable income to the place. 

The cultivation of the date is a matter of the highest importance in the 
countries of the East. The seed germinates readily, but there is no more 
certainty of its coming true to the parent than in the seed of apples For 
that reason it is best multiplied by the suckers or ofl-shoots that are plenti- " 
luj at the base of the trunk. 'The tree thrives best in a moderately warm 
and dry atmosphere, with its roots in moist soil. It is a' slow growing tree 
even where the soil and climate are most favorable, the old trees adding 
ro their height scarcely more than a foot in five years. If the growth was 
umtorm, it would take three hundred years to attain the height of sixty 
ieet Irrigation is necessary in the East, and it would also be requisite in 
^amornia. A shghtly saline soil is best adapted to its growth, and when 
"01 present naturally, according to Pliny, it was customary to scatter salt 
2 mtle distance from the roots of the tree. If planted from the sucker, the 
/SI iruit is borne in four years, becomes plentiful in seven or eight, and 
«>ntinues prolific for sixty or seventy. 

l^ive bunches of fruit were produced on a date palm grown near Phoenix, 
^zona, that was only seven years from the seed, and trees have borne in 

liatP ^ ^^^^^ ^^^' ^^ ^^^ ^^^^^ ^^ *^^ ^^^ ^^1- W. W. Hoi- 

SfrfV.'^^^^ ^f^^^ Barbara, several trees have perfected their fruit annually 
Wn ^^l^ ^^ ^^^'*®' ^^^ ^"^ bunches of dates from this plantation have 
^ exhibited at the late Exposition at New Orleans, at the State Fair at 
^^ramento, and at the local exhibitions of the Santa Barbara Horticult- 
been ^^^^}y' These palms are now about seventeen years old. They have 
fionQ ^'^^f^^^^ cultivated and irrigated several times during the drier por- 
j^ 8 01 the year. The suckers that sprang from the base of this palm in 
earlier years were annually removed. Date palms havf fruited in sei^ 
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eral other localities in our State. That the raising of dates for market 
will ever be a profitable industry in California is a problem for future hor- 
ticulturists to solve, but the results already obtained certainly warrant 
further experimentation. ^^ vi. . j a • 

There are a multitude of valleys in Southern California and Arizona 
that famish the proper conditions for its successful growth. The Franciscan 
friars introduced it with other Mexican productions at the establishment 
of the mission gardens, fine specimens being still to be seen at San Diego, 
San Luis Rey, San Gabriel, San Fernando, and at San Buenaventura. 
Some of these palms annually produce flowers, yet there is no evidence 
that the fruit has ever been perfected. This is probably owing to the fa<jt 
that artificial fertilization has never been attempted. 

In answer to a letter written by 0. F. Thornton, of Arizona, in 1887, 
seeking information in regard to the date, the following was received from 
the acting Commissioner of Agriculture: 



United States Department of Ageiculture, Commissioners U 

Washington, D. C, July 22, 1887. 

0. F. Thoenton, Esq.: 



Commissioner's Office, ) 



our communication of June twenty-second, with its 



Dear Sir : I have to acknowledge V' 
^Te'fS^^^^^^ reports that some twelve ye- a,oth. 

department at considerable trouble and expense, procured about two dozen large rooted 
suckers froiii first quality bearing dates, but they reached here m bad condition. 

It miy b^true that the date furnishes food for millions of people m the Orient, but it is 
a matte? of plainest fact that the people of the United States are not particularly depend- 

^'ou^SvuLSion'd^^^ a superior class of foods, and the date can never, in this coun. 

trrbecome of any importance'^as a food plant, so that it does not seem oisn^^ 
moment to warrant the Government's expenditure of money to make efforts to introduce 

^'n^tsfnVpl^^^^^^^^ thf dKom seeds of best varieties, the chances for good bearing 
kinds are about the same as raising grapes from seeds k^,,:„„ ^«ripHpq which 

The department can furnish date plants from seeds of go<>f,^f^"ng varieties w^^^^^ 
would answer the purpose of testing the climate. These were obtained from the hardiesi 
varieties. ^^ „ 

Very respectfully yours, ^ ^ NESBIT, 

Acting Commissioner. 

The '' Phoenix Herald," commenting on the above, says: 

The Acting Commissioner really overlooks the present important ?^ff ^j^^ ^^.fei^^^^^^^^ 
of this country concerning the date, which is rather whether the date is a profitable trui 

^'^The orange, the lemon, the lime, the pineapple, the olive-<Jan none.of tiiem be oU^^^^^ 
importance as food plants, according to the honorable Actmg i;««^^}}f^sj,«?^^f ^^ 
ing at it, and yet they are of sufficient importance to be Worth millions of doUars to v 
country' ann/ally as^rops, and from the cultivation of ^^^^^^ fortune^^ 
stantly made; and yet they are of no more importance than the date, which is impor^ 
in immense quantities, and performs a most important part in producing the very nece 
sarv element of variety in food when the best health is to J>e considered ^^ 

Again, the hundreds of thousands of dollars that go out of the cut ^^^ , , ^ 



cheaply 
country. 



The belt of country lying along the eastern.base of the San Sernardi ^ 
and thence south to the Mexican line, would seem peculiarly adapt^^^ 
the raising of this species, being the region where the Washmgton P*^^ 
luxuriates in the seepage of alkaline water, which is grateful to tbe a 
Artesian water is now readily obtained in numerous places in the so ca ^ 
desert, and around which the date might be planted translorming^ 
locality into a veritable oasis, similar to those noted in the Sahara. 



should further experiment not warrant the cultivation for its fruit product, 
there are many reasons why this hardy palm should find a position in our 
plantations. The long pinnate fronds, even in young specimens, wave 
gracefally at the slightest breeze; their beauty of form and gray green color 
contrasting charmingly with other vegetation wherever placed. Some of 
the various products that have been enumerated might find utility here. 
The other members of this genus that have already proved hardy in Cali- 
fornia, or would probably succeed upon introduction, are the following: 
Phoenix reclinata, from southeastern Africa, a hardy species, not tall, often 
reclining, and adapted for ornamentation. The seeds are used as a substi- 
tute for coffee. P. acaulis, a dwarf palm from the slopes of the Himalayas, 
where it is found at a height of seven thousand five hundred feet. It is 
exceedingly ornamental. 

P, ouseleyana, from Assam, India, 27 degrees north latitude. P. pusilla, 
a native of India and China. It has a shining black berry, with a sweet' 
mealy pulp. It is adapted for sandy and otherwise dry and barren soils/ 
but prefers a situation near the sea. This is an elegant dwarf and com- 
pact growing species. 

P. sylvestris, from India, where it is found in almost all soils and situa- 
tions. The best specimens are forty feet in height. It is known as the 
East India wine palm. Sugar is obtained by the evaporation of its sap 
which flows from incisions made at the upper part of the trunk just under 
the crown, a process that does not destroy the tree, but may be continued 
for twenty years. About eight pounds of date sugar are made yearly from 
each tree; fifty thousand tons of sugar are made annually from this and 
some other palms in Bengal alone. This palm has proved a very hardy 
Bpecies in Melbourne, Australia, which has a climate similar to that of 
Ualifornia. 

P. humilis is found at Kheree, India, in latitude 30 degrees north. The 
followmg fan-palms are among the most desirable, and are all hardy 

CJuinissrops excelsa, from South China, a tall growing hemp palm, the 
nbers of which are used for ropes. This has proved a very ornamental 
species in California, having been early introduced. 

C fortunei. This is the Chusan palm of North China. It attains the 
neightof from twelve to twenty feet, the trunk at the base of the leaf 
sialics being covered by a network of fibers. It is more sturdv in habit 
wan the Excelsa, has a rapid growth and endures considerable frost. 

U %s<na;, (7. palmetto, and C, serrulata, the dwarf native palms of the 
^wuthern States, are all decorative for garden or lawn. 

0. humilis, the dwarf fan-palm of southern Europe and northern Africa. 
•'IS Slow growing, yet makes an ornamental plant 

eW l^^^'^J^^^ native of the mountains of India, where it is found at an 
annl ^°T^ 1 five thousand feet. It is a noble palm, fifty feet in heieht, 
T^ ^?ulcl be a desirable introduction. 

^ irit^^d^^' ^^^^ ^^^ ^^^^ mountains of India; has proved hardy, even 

We ^^l^^^^'^^^^^ a native of the table lands of Mexico; would thrive 
-vL r . ^.^ ^^^ ^^^ ^f ^^^y culture, and are propagated by seeds or suckers. 
Provl^ ^^^\s«orias are also beautiful fan-palms, several of which have 
■' ^\ea Hardy in California. 

itat*!!^^^^^ ^^*^^^^^^^' ^^^^ eastern Australia, where, in East Gipps Land 
PlaiilTf ^ ^^^S^i^f l^gl^^y ^e^t- It has dark green, nearly circular, and 
<^^ '^u leaves. The foot stalks are inclosed at the base with fibrous mat- 



ter, 



leaU!'^ .^,^"^^^ at the edges with stout spines. The stripped 
^«8 might be used in the manufacture o" ' ' ' ^ 



> spines. j.ne sxnppea youn 
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Livistona chinensis, from south China and Japan, is a very handsome 
species that has been found to be hardy in southern England. 

Livisto7iajenkinsi% from Assam, India; has dark green leaves, fan-shaped 
and from two to four feet across; tree, ten feet in height. 

Of the large number of Areca species, A. crinata, A. lutescens, from the 
south of France, and A, sapida, from New Zealand, are alone likely to prove 
hardy. 

Kentia baueri, a Norfolk Island palm, and its congeners from Lord Howe 
Island and New Zealand, are quite sure to thrive in California, with proper 
treatment. They all reach about the height of forty feet, except Z. more- 
ana^ which is a dwarf. 

The wax palm, of New Granada, Ceroxlyon andicolay is found on the 
slopes of the Andes, at an elevation of eleven thousand feet, almost as 
high as the lower limit of perpetual snow, a fact that warrants its adapta- 
tion to the climatic conditions of California. It is one of the most majes- 
tic, and also one of the most hardy of all palms, attaining a height of one 
hundred and fifty feet. The trunk maintains the same diameter as at its 
base for about half its height, then swells out, and again contracts at the 
top, A coatirig of resinous wax is exuded from the trunk, which gives the 
palm a whitish marbled appearance. It is gathered by cutting down the 
palm and scraping the trunk with, a blunt instrument, the average yield 
being twenty-five pounds to a tree. It is then melted and run into cala- 
bashes, in which state it forms a commercial article. It is mixed with 
tallow when made into candles, as it burns too rapidly when used alone, 

Ceroxylon australe is a species indigenous to the high mountains of Juan 
Fernandez, at 30 degrees south latitude. 

Copernica cerifera is another wax palm indigenous to Uraguay, at 29 
degrees south latitude. It attains a height of thirty to forty feet, with a 
trunk only six to ten inches thick, composed of very hard wood, which is 
used in building, and is also cut into ornamental veneers. The leaves are 
fan-shaped and tufted. The young ones are coated with wax, which is 
obtained by cutting them from the plant and shaking them to loosen the 
wax. Each leaf furnishes about fifty grains of whitish scaly powder, which 
is melted into pots and run into cakes. The wax has a lemon-colored tint, 
and is used for the adulteration of beeswax and in candle making. 

Ceroxylon pythyrpophyllum is found in the Andes at eight thousand feet, 
as are also Enterpe andicola, E, haenkeana^ and E, longivaginata;^ Dipl(y 
thiniumporallyij Kunthai montana^ and Geonoma densa. Thriving in sucn 
cool conditions would indicate that these species could be successfully 
grown here. . m.- H 

Ptycosperma elegans, called in' California Seaforthia elegans. This ana 
following species are natives of the warmer parts of Australia. Santa Bar- 
bara gardens contain several fine specimens of this beautiful feather pali»j 
that endures our lowest temperature. , 

Ptycosperma alexandrse^ the Alexandra palm of Queensland, Von Mu® ' 
ler describes as one of the noblest forms in the whole empire of vegetation, 
exceeding one hundred feet in height. The fronds are beautifully arcne , 
quite red when young, but light green when mature. ^ ^^^ 

Ptycosperma cunninghami of east Australia is also a tall species. /^^^ 
two last are introduced in this list with some hesitancy, yet in some oi 
nearly frostless situations they would probably succeed. , ^ 

Rhapis flabelliformisj the ground rattan cane of China and Japan, ^^^ 
been introduced, but is yet sparingly planted. It is an exceedingly ^'^P^^jg 
palm, reaching only ^ few feet in height. The stems are used for wau^ 
sticks, and for various small implements. 
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Of the Wctllichias, the following should have a trial in California: W, 
caryotoides J in India, 26 degrees north; W. densiflora and W. ohlongifolia, 
also in India, 27 degrees north, on the slopes of the Himalayas at an eleva- 
tion of four thousand four hundred feet, growing with the beech and alder. 
These are amongst the hardiest of all palms. They are not tall, yet are 
very graceful. 

Wettinia augusta and W. mayensis^ natives of Peru, at an elevation that 
well warrants their introduction here. 

Jubea spectabilis, the coquita palm of Chili, is one- of the most remark- 
able of the family, as this name indicates; growing to a height of from 
forty to sixty feet, having a straight trunk crowned with large pinnate 
leaves. The petioles are thick at the base, inclosed in a dense mass of 
rough brown fibers. It is the most southern of the American palms, and 
adapts itself readily to our California climate. By a removal of the crown, 
a flow of sap is kept up for months, each trunk yielding about ninety gallons. 
This is boiled, producing what is known as palm honey, an article much 
used by the Chilians. The fruit is round, inclosing a hard, oleaginous, and 
edible nut, known in the London markets as "little coker-nuts." These 
nuts are exported by the ton from Chili to San Francisco for the manufac- 
ture of nut oil. This striking species should be extensively planted, both 
for its great beauty and utility. 

Cocos plumosa is a native of Brazil, yet has proved hardy in many parts 
of California, It is a member of the cocoanut family and attains the 
height of forty to fifty feet, making a highly ornamental tree with long, 
graceful, pinnate leaves and drooping bunches of waxy flowers, which are 
succeeded by a profusion of orange-colored nuts inclosed in an edible pulp 
about the size of an acorn. 

Cocos australis is a species indigenous to Paraguay, twenty to thirty feet 
in height, slow growing and highly ornamental. Its nativity would indi- 
cate its adaption to our chmate. Much discussion has been had in regard 
to the probable success in California of the Cocos nucifera or cocoanut palm, 
the multiplied uses of which cannot be enumerated here, and much igno- 
rance has been manifested by those who urge its introduction, of the require- 
ments of this most useful palm. Great heat and moisture together with 
close proximity to the sea seems to be the requisite. The former condi- 
tions are not to be obtained along our coast, for the temperature of the 
northern ocean current that sweeps along it is too low, influencing the 
contiguous atmosphere unfavorably to the growth of this palm. Its suc- 
ce^ IS possible in Florida, but exceedingly problematical in California. 

J- here are many comparatively hardy palms that could probably be nat- 
uralized in our warmest and most protected districts, a few of which might 
be mentioned: ^ 

Oaryota urets, the toddy palm of India; Borassus flabelUformis, the 
mmyra palm; Oreodoxa regia, the royal palm of West Indies; and PA^/- 
Wpas aequatorialis, from the Peruvian Andes, its leaves attaining a length 
7 ^*^^^^y feet. Palm ivory is largely procured from this species. Cardo- 
^^'^capalmata, of the Andes districts of Peru and Ecuador, furnishes the 
material for the manufacture of Panama hats. 

ia] il^^ ^^^^ within the province of the recently established experimen- 
A stations of our State to introduce and test these and other species that 
«iay become acclimated. 
neoH + ^f^^^^ palms, belonging to the genera Calamus and Dasmonorops^ 

^^ to be tested, some of which will no doubt succeed here. 
fiorih^^^ ^^^c^tis, 0. extensas, 0. tennis, C, flagellum, C. heliotropium, C. f ^^ 

^y>ndaj and (7. montanus are natives of Assam and other cooler parts of ivT 
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India. The latter species is found on the Himalayas at an elevation of 
six thousand feet. This should be tested here. The light but strong sus- 
pension bridges by which the rivers of Sikkim are crossed are constructed 
of this palm. The most durable baskets and canework of chairs are made 
from its slit stems. In the more tropical regions these flexible palms climb 
the highest trees, fall again, and rise to other trees, until the stems reach 
an enormous length. At the Paris Exposition, in 1855, a cane of Calamus 
verusy two hundred and seventy feet in length, was exhibited. The largest 
canes are seldom more than an inch in diameter. The Japan and China 
species would also prove hardy here. Much of the beautiful basket work 
of those countries is made from thin strips of cane. 

The list presented is by no means complete, but a sufficient number of 
species have been mentioned and described to enable an intelligent planter 
to select those that require the least care and protection. As yet we have 
drawn but sparingly upon the prodigious resources at our command. AVith 
proper storage reservoirs to conserve the annual rainfall, and a well devel- 
oped system of irrigation in our more arid districts, California may become 
under such sunny skies, a tangible paradise. With our grain fields, vine- 
yards, temperate climate, and semi-tropical fruit orchards, nut plantations, 
and flower gardens, interspersed with such tropical aspects as may be 
effected by a judicious selection of palms, bamboos, fourcroyas, bananas, 
and agaves, adding in a marked degree to those pleasures of the eye that 
spring from variation and contrast of form and color, we can render our 
heaven-favored land a veritable Eden, toward which the footsteps of our 
blizzard-frozen and cyclone-twisted brothers and sisters of the East will 
ever tend. 



THE HORTICULTURAL RESOURCES OF CALIFORNIA— SOUTH- 
ERN CALIFORNIA. 

Essay by T. S. Van Dyke, San Diego. 

When I look back but seven years upon the products of this part of the 
State, my confidence in my ability even to imagine the future is seriously 
shaken. But when I look back still another seven years to the time when 
I first came here, that confidence vanishes entirely. Bold, indeed, must 
he be who, in the light of the past, should dare to assign limits to the 
future. No country has ever, in so short a time, reversed so many judg- 
ments passed upon it by experts as Southern California has; no country 
has ever so agreeably and so greatly surprised even its oldest settlers and 
its most enthusiastic friends. The more one follows its ever brightening 
lines of progress, the more one is surprised at their number and the less one 
knows about the dim future toward which they radiate. Fourteen years 
is but a step in the grand march of improvement; yet, in that short tim^) 
what changes we have seen. 

Who can look back without a smile upon the best oranges of which ^e 
boasted but fourteen years ago? Sour, dry, light, insipid, thick skinned, 
and dirty; they were oranges only in name. To-day we have all these 
conditions reversed, and our oranges command the markets of the whole 
country at a price that few ever dared to hope for. The huge mass of skin? 
dry, spongy, and bitter, that in those days was called a lemon was even ^ 
more cruel hoax than the orange. To-day, though we have some imjortan 
points to learn in picking, cm:ing, and packing, Southern California ca 
equal the world in quality, and could shortly, perhaps, equal it in quantity- 



Improvements almost as marked have been made in all other directions, 
and still the improvement goes on. 

Equally rapid and decided has been the improvement in curing and 
packing. We knew, years ago, that we could produce in perfection almost 
every variety of grape, but how long is it since a '^California raisin" was 
an object only of contempt? But yesterday they were scarcely worthy the 
uame of ^'dried grapes;" to-day they have conquered the market of Amer- 
ica, and are commanding the respect of the connoisseurs of England. So, 
too, we knew long ago that the prune would thrive here, yet it seems but 
yesterday when a good dried prune was so scarce as to be merely a curios- 
ity, giving some hope, indeed, of the future, but still such a rarity as to be 
more of a suggestion than a demonstration. To-day California prunes, as 
good as the best of Europe, abound in almost every home grocery. This 
same improvement extends to everything, and our people are also learning 
in a day what Europe learned only by ages of experience, that an honest 
pack and an honest brand are necessary to capture and hold the market. 

Quite as great as any has been the advance in cultivation and irrigation, 
by which not only has the quality been improved, but the yield . has been 
largely increased. The old system of repeated flooding, by which water 
was made too much of a substitute for cultivation, has nearly passed away, 
and the old style of cultivation which was used only to kill the weeds, has 
been generally supplanted by the vigorous and constant summer cultiva- 
tion which is so effective in retaining moisture. The plow, too, runs several 
inches deeper than it did ^ye years ago, and cross plowing, then almost 
unknown, is fast becoming common. The consequence of all this is a 
heavier yield of far better fruit with from one fourth to one tenth of the 
water lately deemed necessary here, and still thought necessary by the 
great world. Irrigation is a science, and though the world is not yet aware 
of it, it owes much to those who have so developed its wondrous powers in 
Southern California, as for instance, at Riverside and Redlands. By many 
irrigation is considered a drawback. On the contrary, it is a blessing, and 
the sooner it is adopted by any section not having an abundant summer 
rainfall, the sooner will that section unfold its fullest powers and surprise- 
even itself. Irrigation means to a great extent the control of the water, it 
being almost as important to keep it off when not wanted as to put it on 
when it is wanted. The more nearly such control approaches the absolute, 
the greater and better the result. In the greater part of Southern Califor- 
nia, irrigation is not a necessity except for the best results. But, it was 
long supposed to be an absolute necessity for any results, and to this fact 
IS principally due the great advances we have made. It has been proved 
an auxiliary that few can afford to ignore, and another century will see its 
use in the majority of even those eastern States that now look with con- 
t^iiiptuous pity upon a land where they have to irrigate. 

One thing that has been a drag upon our pace is the idea that this is not a 
poor man's country. The last few years have shown this to be a mistake, 
Qowever true it may have been in the past. There is, perhaps, no country 
Upon which such a diversity of production is possible, and none that responds 
more quickly or generously to the touch ^ so that the land is now covered 
^ith prosperous homes of men of very small means, who, on a small piece 
^' ground have made a living from the soil the first year, planting vine- 
^M ^^ and orchards gradually by their own labor. Some of the most profit- 
able vineyards and orchards now to be found have been thus planted and 
cultivated by the owner's own hand, the place and improvements earned 
?**« paid for out of the land itself, the family being supported meanwhile [ 
^ comfort. This class has now joined the wealthvplasstn bearing along | C> 
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the standard of improvement; every year the number of their imitators 
increases, and the end no man can foretell. 

The amount of land available in Southern California for the production 
of all kinds of fruit is a thing that few even of its oldest residents have 
any idea of. Unless one keeps constantly exploring it one knows little. 
It is a land that is constantly expanding, expanding each year at a faster 
rate than the year before. Every year sees thousands of acres of vineyard 
and orchard shining upon land that the year before every one supposed 
Nature had designed only for brush or cactus. Every year sees thousands 
of vines and trees come into the full bearing of abundant and perfect fruit 
upon gravel and bowlder washes, wastes of cobble-stones, etc, that but three 
or four years ago the poorest seeker for a home on the public lands would 
not touch. So every year sees water brought higher and higher over the 
country, and thousands of acres which must have irrigation, and which with 
water are the most valuable parts of the whole, are being yearly reclaimed. 
In spite of decisions that forget what the law of England would have been 
had she the dry summer and the mountain streams of California, that doom 
millions of public wealth to eternal waste to gratify the dog in the manger 
that would hang up high and dry for all time a thousand acres of the finest 
lands in the world in order that the water may in imagination stand an 
inch or two higher upon the grass roots of one acre of bottom land already 
too wet, in spite of ignorance of the land and. the land's necessities, in 
spite of expense, in spite of physical difficulties. Southern California is get- 
ting more water than ever before; and, especially in San Diego County, is 
entering upon an era of water development that will cast the past into the 
shade. This is of far greater importance than the discovery of new land, 
for it is the irrigated sections that will produce the greatest amount of 
wealth and maintain upon the market the highest standards of our products. 

No living man knows Southern California, or even one county of it 
Los Angeles County wears more of her jewels upon her breast than any 
other county, yet the man who thinks he knows even that county is badly 
mistaken. 

San Bernardino County is even more deceptive, and San Diego nearly 
every one is deceived about. I know nothing more singular in the history 
of civilization than the dogged persistency with which the world in general, 
and that part in particular which would most profit by its rapid develop- 
ment, has ignored the great resources of San Diego County. Doubtless 
some of you will smile at the statement, but most of you will live to see the 
time when people will cease to judge of this immense county by a glance 
from the car window, or the deck of a steamer, when it will be the pride 
of Cahfornia, and be ranked among its five wealthiest and most productive 
counties, when it will have, outside of cities and towns, the largest popula- 
tion of producers of any county in the State, with the possible exception of 
Los Angeles County. I am fully aware of the boldness of this statement, 
but it is made with full deliberation, and the fullest knowledge of the 
subject. ^ 

The area of land available for fruit growing in the five counties whicn 
include all that is generally called Southern California, is about three 
million acres. This does not include any of what is known as the Mojave 
or Colorado desert. Upon these deserts are vast areas, of which the qi^^l- 
ity of the soil is good enough, and which will some day be reclaiiued^y 
water, which is there indispensable, but which cannot fairly be includea, 
until in some way the water question is settled. These deserts, like naan^ 
other deserts of the past, will some day surprise the world, but their possi- 
bilities are too remote for consideration here. 
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Of these three million acres * lying on the western slope of the land and 
under the Pacific rain belt, about five hundred and fifty thousand acres in 
the County of San Diego, three hundred thousand in the County of San 
Bernardino, six hundred thousand in the County of Los Angeles, three 
hundred thousand in Ventura, and three hundred thousand in Santa Bar- 
bara County — over two million in all — are soil that would be called first 
class in any State or under the sun. Ten years ago it would have been 
conceded such by the most prejudiced sneerer at the ^' cow counties'' who 
could have laid aside his conceit long enough to examine it. The remain- 
ing million is land that any one ten years ago might justly enough have 
pronounced worthless. But the world has moved since then, and it has 
been discovered to be as good as any land for many of the most valuable 
fruits, while the elevation of most of it above the line of .killing frosts 
makes it specially valuable for many things. 

The rainfall in the south follows elevation the same as in the north. 
Fully one half of the above acreage lies upon a rain belt as heavy and 
reliable as any of the valleys in Central California, and its yield of wheat 
and barley upon the natural rainfall alone will, for any ten successive years, 
equal the yield of any part of the world for the same period. Yonder long 
lines, thirty miles away in the eastern sky, that look to you like bare, rocky 
ridges, so closely huddled that arable land between them would be an 
impossibility, are but the broken outlines of an elevated country, lying 
from two thousand five hundred to six thousand feet above the sea, and 
containing some two hundred thousand acres of rich, deep arable land, 
upon no part of which during the twenty years it has been settled has there 
ever been a failure of crops, except from too much rain. Within forty-five 
miles of you are thousands of acres of heavy pine timber, with hundreds 
of sugar pines from five to six feet in diameter, and hundreds of springs 
and running brooks pouring cold water the long summer through. Evea 
as low down as fifteen hundred feet full crops of grain were cut in 1877 and 
1883. The Government gauge at Fallbrook, but seven hundred and fifty 
feet above the sea, and but twelve miles from the coast, shows about the 
same rainfall as Los Angeles, and that of Los Angeles difiers but little from 
that of Sacramento. The idea that Southern California is a dry country 
is a mistake. Some parts of it are too dry in some years, but much of it 
has always enough rain, and the greater part of the remainder has enough 
in about nine years out of ten. When the rainfall is too light upon this 
area the best sections of the north have little advantage to boast of, while 
Southern California in some years has local rains that do not reach the 
north. ^ 

Of this three million acres probably five hundred thousand are too damp 
for fruits that, like the orange and lemon, are injured by the roots getting 
into standing water. Where very damp, this makes good corn and alfalfa 
land, or pasture land, which is very desirable in any country, and where 
not too damp, grapes and some trees, such as the fig, seem but slightly 
affected by the change of water level on their roots. Of the remaining 
two and one half millions probably one million will, within the next twenty 
years, be made capable of irrigation. There are now about two hundred 
^•nd fifty thousand acres supplied with water exclusive of irrigation from 
^«lls, though all of it is not yet cultivated. Exclusive of the five hundred 

The accuracy of these figures have been doubted. The Los Angeles " Daily Herald " 
"oi'^^ that the number of acres claimed for San Diego County is too large, and saysr 
1 ^* the upwards of three millions of acres of Lo8 Angeles County quite one million five 
^pndred thousand acres are perfectly adapted to fruit culture now, without the necessity 
Of aeveloping water." ' ^^^l r> 
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thousand of damp lands above mentioned there are fully five hundred 
thousand acres of upland that cannot be said to need irrigation at all. 
They already produce upon the natural rainfall, aided by good summer 
cultivation, a better yield of fruit, and of better quality, than any land 
would do in any eastern State, and of this area some two hundred thousand 
acres lie in the mountains of San Diego. Upon five hundred thousand 
acres, more results are constantly obtained without irrigation, that, with 
hard work and close economy, enable a man to make a better living from 
eighty or one hundred acres than he could make from one hundred and 
sixty in any eastern State. This is more like common farming, but has 
been done for years and can be seen anywhere. Much of this acreage will 
in time, be irrigated in some way which will quadruple its production; but 
if it is not, it will still be as valuable a factor in future prosperity as it 
unquestionably is to-day. 

There are about half a million acres more upon which oranges, lemons 
or deciduous fruit would be a practical failure without irrigation and which 
are not likely, in this generation at least, to be supplied with water. But 
the wine grape and the olive do well upon these lands, and if in occasional 
years the crop be shortened some for want of sufiicient rain, the difference 
is offset by the cheapness of the lands and the slight care these fruits 
require. 

These estimates are not made without full knowledge of what the expres- 
sion three million acres means. It is about one sixty-sixth part of the 
whole cultivated area of the United States in 1880, and equal to one half 
of the average State of our Union at that time. In view of its productive 
power it really means far more. 

These three million acres lie at such varying distances from the coast, 
and varying elevations above sea level, that the widest range of production 
is possible. The English walnut, that demands a deep, rich bottom soil, 
can be easily accommodated in some part of the valleys, while for the 
orange and lemon, that are content with a thinner soil, but more exacting 
in the matter of climate, there are acres of slope and upland by the hun- 
dred thousand. The apple, that demands a winter climate more like that 
of the East, reaches the highest perfection at three thousand to six thou- 
sand feet above the sea, fully equaling the best apples of New England. 
The cherry and almond, that fail to fruit well near the sea level, are loaded 
with the finest fruit in the mountains. In like manner every kind of fruit 
finds a place where it reaches perfection, and yet over the greater part of 
the land nearly all kinds may be grown together upon the same farm with 
an approach to perfection sufficiently close for profit.-s And yet nine tenths 
of all this will raise almost equally well all kinds of grain, vegetables, 
and coarser produce; so that ordinary farming may be carried on in con- 
nection with fruit growing, and on account of the mild winters and perfect 
summers may be carried on more cheaply and profitably than in most of 
the eastern States, 

I have referred more particularly to these facts, because the great world 
thinks Southern California a land only of town lots and climate, with a 
few small narrow valleys containing a few fancy farmers, sandwiched in 
between leagues of desert mountain. It is a land supposed to live upon 
booms, with few resources except the money brought in by periodic excite- 
ment. On the contrary, its great resources alone made the boom possible. 
The boom was a result of the rapid growth which the discovery of these 
resources by wealthy people from the East had for years been producing a| 
a constantly increasing pace. The great boom was merely a misdirected 
acceleration of what had been a healthy growth. The growth still con- 
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tinues, and he who thinks he can see the end of it will change his mind 
after a few weeks* travel throughout the land. San Diego County, outside 
the cities, has never grown as fast as within the last twelve months, and the 
other counties are growing quite as fast as at the beginning of the boom. 

Of the quality of Southern California fruits it is idle now to speak. They 
have spoken too long and too well for themselves to need anything more. 
They have been tried so long on so many kinds of soil and under so many 
different climates that it is now certain that two thirds of the country may 
be turned into orchards and vineyards, whose products the world cannot 
excel in either quahty or yield. Consequently there has been little left for 
me to do in this paper but show the area available for fruit culture, with 
the rainfall and irrigation facilities, and correct some very gross mistakes 
which the great world seems to take special delight in making. The labor 
question will present few or no difficulties here, because the tendency is and 
always will be to cut up and subdivide. There will be few large orchards, 
and most of the producers will do the greater part of their own work. 

Can the market be drugged ? Why borrow trouble in advance ? The 
market is constantly expanding and will expand faster and faster, the 
faster good fruit is thrown upon it. The surest way to keep the market 
is to furnish it the best there is, and the man who does so will always make 
money. The time may come — may the Lord hasten it — when poor stuff" 
will not pay, but the market will never be drugged with good fruit, well 
packed, and of uniform quality throughout the box. 

Southern California has been extremely fortunate in having a far larger 
proportion of wealthy immigrants than any other land has ever seen. But 
for this fact the great results could not have been worked out against such 
heavy and numerous discouragements as the experimenters battled with 
for years. But they had come to enjoy the climate, no matter what it cost 
them; they wanted amusement meanwhile; they had faith in the final 
outcome of their labors, and they were able to wait. The collapse of the 
town-lot bubble has had little effect upon the coming of this class, and 
their continued coming may be counted upon as surely as the rising of the 
sun. If the land has made such progress when there was no paying mar- 
ket and only the wealthy could afford to play with fruit growing, what shall 
we see now that a sure and profitable market awaits almost everything we 
can raise and properly pack, and the poor man can plant his own trees and 
vines, and make a good living from the soil while he is waiting for them to 
come into bearing? 



RESOLUTIONS ADOPTED. 

^olvedy That we, the fruit growers of California, in Convention assembled, tender our 
representatives in the California Legislature (twenty-eighth session) our sincere thanks 
Jjr the kind and due consideration the horticultural interests of California received at 
t^eir hands. 



Solved, That the members of the State Board of Horticulture and the members of the 
State Horticultural Convention desire to express their gratification in the vast and compre- 
gensive work in forest and ornamental planting now in progress at the seat of the Leland 
Stanford University— a work which comprehends every known tree, shrub, and plant 
^no^n to botanists, which may be grown in California, and their pride in the fact that it 
V? ^^^ power of a single citizen of our State to confer so vast a benefit upon the country 
^» future generations. 

^^olvedj That the thanks of this Convention be and they are hereby tendered to the 
^cers of the State Board of Horticulture, for the very able and intelligent manner in 



''^Qich they have conducted this meeting. 
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Whereas, The people of National City invited the fruit growers of the State to assemble 
in their midst to hold the eleventh session of the State Convention; and, whereas, the 
fruit growers, through their State Board of Horticulture, accepted such invitation, and 
came nere in large numbers to discuss questions of vital importance to them, and at the. 
same time to study the resources of this section so far as fruit growing is concerned; and 
whereas, on their arrival here they were welcomed in a hospitable manner rarely equaled 
and never excelled by any people on the face of the globe ; and, whereas, the courtesies 
extended to visitors have been on a scale to astonish and gratify all of us ; therefore, be it 

Resolved, That for the kind and whole-souled reception extended to us, we hereby desire 
to be more than formal in extending our most profound thanks. 

^ Resolvedy That these resolutions be engrossed and signed by the officers of this Conven- 
tion and presented to the Chairman of the Committee of Reception as our emphatic and 
lasting testimony, that we mean just what we say. 



Whereas, The officers of the motor and belt lines of railroad, National City and Otay 
Railway and Coronado Railroad Companies have, with great kindness, extended the free 
use of their lines of roads running in all directions, steamed up, manned, and ready for 
horticulturists' orders from that worthy rustler, Frank A. Kimball, to go here, there, and 
everywhere at a moment's notice ; therefore, 

Resolved, That we extend to them our heartfelt and pocketbook thanks, and not a one 
and one third round-trip gratitude. 

Whereas, The great railroads, "The Old Reliable," the Southern Pacific, and the "Get 
There," the Santa Fe route, have extended the usual excursion rates; therefore, 

Resolvedy That we, the delegates of this Convention, return our most grateful thanks. 

Resolvedy That these resolutions be spread upon the minutes, and copies of the same 
sent to the officers of the said roads. 
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Resolved, That the horticulturists of California, in Convention assembled, deem the 
establishment of a national forestry system of the greatest advantage and necessity to 
the State of California, and recommend and request their representatives in Congress to 
aid in the establishment of the same. 



Whereas, We have assured ourselves of the following facts (approximately), to wit: 
That it takes 57 cents per box (by carload lots) to transport oranges from Florida to New 
York City and Boston; that the average yield of an acre of orange trees in good bearing 
is two hundred boxes per acre; that the transportation of a box of oranges to New York 
City or Boston from Italy is 26 cents, and the United States revenue tax (import duty) 
on said box is 25 cents. Thus the expense of a box of oranges from Florida to New York 
City or Boston is 7 cents greater than from the ports of Italy; thus it costs |14 per acre 
more to deliver oranges from Florida, i. e., two hundred boxes at 7 cents equals $14 per 
acre advantage for the Italian subject and orange grower over the Florida citizen and 
orange grower; and whereas, common labor in Florida is worth $1 per day and in Italy 20 
cents per day, thus one hundred acres cultivated in Florida costs: ten men one year, three 
hundred days, $3,000, ten men one year, three hundred days, in Italy, $600; $2,400 diflfer- 
ence, this being $24 in favor of Italy per acre in labor; therefore, on the question of trans- 
portation, Italy has the advantage over Florida transportation and import $14 and on 
labor $24, total $88 per acre; now, therefore, as citizens of a sister State, we tender to Florida 
our sympathy and ask our Senators and Congressmen to aid the citrus growers of that State 
by judicious' legislation; and whereas, the transportation of a box of oranges from Cah- 
fornia to New York or Boston is $1 25 per box (by the carload lots) and to Chicago is 90 
cents per box, and labor in California is $2 per day, therefore the Italian orange grower 
has the advantage over the California orange grower in New York of about $76 per acre. 
In the Chicago market the Italian has the advantage of California $58 per acre. That, to 
our mind, King Humbert is able to protect his own subjects, and we appeal to the Uniten 
States Government to protect us and not the subjects of Italy ; and whereas, when ^ve 
calculate the protection on oranges and lemons, we hnd : on oranges 8 per cent, on lemons 
8 per cent, on potatoes 33 per cent, on oats 25 per cent, on rye 18 per cent, on corn 16 pef 
cent, on wheat 20 per cent, on hops 50 per cent, on butter 17 per cent; and whereas, Tje 
consider our brother cultivators of the soil and all our fellow citizens in all the States do 
not desire the fruit grower and vegetable grower of the United States to be less protectea 
than in their various avocations; now, therefore, be it 

Resolvedy That it is the sense of this Convention that Florida and California, as near a» 
can be, should be placed on an equality with Italy, and to do so, that from the fi^^^^f.^^ 
day of November, of each year, to the fifteenth day of June, of each year, the import dutif^ 
on oranges and lemons be $1 per box, and for the other months of tl^e year be 50 cents 
per box. 

Resolvedy That the State Board of Horticulture be requested to arrange for the fall mee - 
ing of the Fruit Growers' Convention this year at Fresno. 



Resolvedy That we, the delegates to the annual Convention of California Fruit Growers, 
held iti National City, San Diego County, California, under the auspices of the California 
State Board of Horticultural Commissioners, do hereby petition his Excellency, the Presi> 
dent of the LTnited States, and the honorable Secretary of State, as follows: Respectfully 
and earnestly petition that a series of new questions may be formulated for the direction 
and instruction of American Consuls, by which every information may be obtained in 
regard to all the fruits of the various foreign countries — which it is probable may be culti- 
vated within the limits of the United States—and that our Consuls and Consular Agents 
raar be directed to rei)ort at regular and stated periods in regard to fruit pests and the 
methods used abroad in their extermination, and that our Consuls may likewise report 
as to the packing, curing, preserving, and manufacturing of such fruits, plants, and plant 
products as are grown in those older countries that have been under cultivation for hun- 
dreds of years, or in those newer countries when the products may prove of especial value 
to our entire nation, and of great and especial benefit to the citizens of California. 

Resolvedy That the Board of Horticulture be earnestly requested to petition the honor- 
able Secretary of Agriculture at Washington to send a special agent to Australia, whose 
knowledge and experience shall fully qualify him to collect and export into this country 
such parasites as are there found to be destructive to the various scale insects which have 
been imported here, and are now disastrous to our fruit interests. 



SYNOPSIS OF PROCEEDING'S OF THE T"WELFTH STATE FRUIT 
ORO*WERS' CONVENTION. 

[Held under the auspices of the State Boaed or Hoeticuituee at Feesno, commbisci"ng 
Tuesday, Novembee 5, and ending Fbiday, November 8, 1889. 

The Conyention convened at the E-igg's Theater, and was called to order 
by the President, Hon. Ellwood Cooper. 

The exercises were opened by prayer by Eev. N. R. Peck, of Penryn. 

The following Vice-Presidents were chosen: J. W. North, of Fresno, and 
W, H. Aiken, of Wrights, Santa Cruz County. 

JOPENING ADDRESS. 

Hon. Ellwood Cooper, of Santa Barbara, President of the Convention, 
delivered the following address: 

Ladies and Gentlemen: This will be the twelfth State Fruit Growers' 
Convention and the eighth held under the auspices of the State Board of 
Horticulture. 

At the last Convention, held in April, at National City, there was a larger 
attendance than at any previous one. We have not only to report better 
attendance, but greater interest manifested at each succeeding Convention. 
The increased demand for our reports is very encouraging, because it shows 
the progress of the . horticultural work. We have issued ten thousand 
copies each of the transactions of the Chico and National City Conven- 
tions, and will have ten thousand more in the biennial reports, making 
twenty thousand issues of these Conventions, which will not be sufficient 
for the demand, I would suggest that there be a special edition of the 
biennial reports, commencing with that of 1885 and including the present. 
A portion could be left out without injuring the work as a horticultural 
deference; and all could be bound in one volume. Authority should be 
Siven to the Board to sell this work for a fixed price, so as to satisfy the 
demand that comes from foreign countries and sister States of this country. 
Many urgent appeals are made to us for our reports from fruit growers^ 



Digitized by 



\^oogle 



w 



384 



REPORT OF STATE BOARD OF HORTICULTURE. 



without our State, to whom we cannot give them, having no authority to 
do so. 

I regret that I cannot report so favorably for the fruit crop of this year 
as I did in my opening address at the Santa Rosa Convention, two years 
ago. 

The product of many of the fruits in almost every part of the State has 
been small, and in my locality, Santa Barbara County, exceedingly light 
The prunes and some of the plums did not leaf out until August. Some 
varieties of apples, while they had a fair crop on liuibs and branches near 
the trunk, on the ends of the limbs did not bloom until August, when new 
leaves started. The olive trees, while showing abundant bloom buds, have 
borne but little fruit. About one half of the walnut crop was burnt up by 
an extraordinary heat that passed over the locality on the twenty-seventh 
of July, lasting from about sundown till midnight. Nearly all fruits were 
burnt on the southwest side. Such a blasting heat has not been known 
since 1858, when a similar simoon passed over the same locality in June 
the effect at that time being worse by reason of the earlier period in the 
season. 

It is most gratifying to report that the Vedalia cardinalis, known as the 
Australian ladybug (or beetle), has practically settled the question of the 
ravages of the Icerya purchasi. A partial description of this ladybug will be 
found in an essay by Professor Coquillett, in the report of the National City 
Convention. At that time it was yet too early to know the result of the work 
of this parasite. The marvelous increase of the Vedalia and the rapidity 
of its work is almost incomprehensible. Whole orchards infested with 
Icerya have been cleaned, and there does not appear to be a doubt but that, 
by the end of another year, there will be no Icerya to be found in the State to 
do injury. 

The work of this little ladybug should teach us a lesson of humility. 
While the orange and lemon growers have been struggling in various ways 
against the ravages of the Icerya, only to see it gradually increasing in 
spite of their efforts and expenditures, all their funds being exhausted, 
with their orchards not bearing and a hopeless future before them, at the 
opportune moment this little, apparently innocent ladybug comes to the 
relief and saves them. 

I strongly recommend that there be a large greenhouse built to cover two 
orange trees, with a tight partition between the two trees, and that the 
Icerya be allowed to breed upon one and the Vedalia on the other. The 
Vedalias could be fed in such a manner as to secure there always being 
some on hand for distribution in case they were wanted. There is no 
probability that all the scales will be destroyed; some will be left to in- 
crease and spread again, unless the Vedalias are at hand, and there is no 
certainty that the latter can always be obtained from Australia or New 
Zealand. The risk is too great to take any chances, especially where the 
cost of keeping these ladybugs would be so trifling, I also recommend 
that our efforts and bulk of expenditure be made in searching for and 
breeding predaceous insects for other scales that are doing so much injury 
to our fruit products. In recommending this mode of warfare, I beg to 
call your attention to an essay written by Felix Gillet, and published in 
our first report in 1881. Mr. Gillet was a member of our Board. 

" But the simplest and most efficient way of fighting the codlin moth, 
and all other like pests, and fighting them all round at the same time, 
without any rules to be enforced, ought to be to pitch against them the 
ichneumon flies. When we consider what immense services these hymen' 
opterous insects do render to agriculture — when in numbers large enough 
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to do any good — ^it is surprising that those States that have spent already 
such large sums of money to fight noxious insects, and that have lost still 
jQore through their depredations, have never tried to raise ichneumon flies 
])Y the million, and let them loose wherever there are any insect pests to 
destroy. Why, in fact, should we not raise predaceous insects to fight nox- 
ious insects? If we want to imitate nature, and it is the best thing we 
could do, why not do like her, and hurl the ichneumonidse against all those 
pests ? " * * * " I am well aware that such a result cannot be obtained 
^thout very long and tedious efforts; that we would have first to call to 
our help the entomologist's services; educate our people on the importance 
of acquiring a certain knowledge of the natural history of insects; call for 
the aid of the State to establish stations where to raise the predaceous 
insects, and teach the farmer and his sons how to do it themselves. Let 
me tell yoa that this question of insect warfare has never yet been properly 
handled. As well in the old world as in the new, it is altogether in its 
infancy, and here we have to depend mainly on ourselves, so little have we 
to profit by the experience of all other countries on this vexed insect ques- 
tion, of such vital importance to the agriculturist and horticulturist of Cali- 
fornia." 

Next to the Icerya, I consider the Coccus olea or Lecanium olea^ the 
black scale of the olive, the most dangerous and hardest to manage. Our 
success in the discovery of the Vedalia ought to encourage us in the hope 
that we may yet find some parasite equally destructive to the black scale, 
and I might also include the red scale and San Jose scale; in fact, all 
scale insects, I have reason to believe that Australia and New Zealand 
are the homes of all these insects, and that their enemies are to be found 
there. Australia was known as early as 1598, but it was through the voy- 
ages of Captain Cook, from 1769 to 1777, that much was known of that 
country. In these voyages there were more or less plants carried from 
there back to Europe. The earliest appearance of the black scale in 
Europe was in 1743, according to Lejourdon; 1781, according to Abbe 
Conture, and in 1783, according to Bernard. The last writer states that 
all the Roman authors of the first half of the eighteenth century were 
silent upon this subject. It is certain that a malady, so characteristic with 
such a disagreeable aspect, could not have escaped the observation of 
authors. I refer to my essay on the diseases of the olive, published in the 
first report in 1881, page 35. 

Before leaving this subject, I would suggest that some substantial token 
of our regard be presented to Mr. Albert Keobele. Such action would be 
a proper stimulant to future searchers. It would be just, for the reason 
that he was exposed in localities of intense heat while hunting for para- 
sites, and was reduced to a malarial condition that cost him much time 
and money. It is true that he was sent by the Government, and was there 
in the performance of his duty. The result of that performance was our 
gto, and while others might have performed the service equally well, it 
^as his whose success must be recorded, together with Professor Coquillett, 
^ho received, cared for, colonized, and distributed these invaluable insects. 
This was no work of chance, but the result of scientific knowledge, careful 
training, and a conscientious duty intent upon the object to be attained. 

At the National City Convention, I recommended fruit inspection, also 
Juat the railroad companies guarantee the time our fruit shall be in transit 
J^ eastern markets. Since that meeting I have had no reason to change 
^nat opinion. I therefore advise that committees be appointed to secure 



b 



*^er rates of freight and guaranteed time in transit. I was also impressed j 

Digitized by 



ms aiso impressea t 

\^oogle 



386 



REPORT OF STATE BOARD OF HORTICULTURE. 



TWELFTH STATE FRUIT GROWERS' CONVENTION, 



387 



with the importance of a better distribution of our fruits. I call y^^ 
attention to that address. 

At the American Pomological Society, held at Ocala, Florida, in Febra, 
ary last, the importance of this subject was very prominent in their pro, 
ceedings. In his address, the President says: "When an industry or 
source of production is left to individual resources, so far as aiding in itg 
development, its progress is necessarily slow and often unremunerative- 
but when many men combine their knowledge and efforts with a desire to 
advance its proficiency, then it is no longer dependent upon the toil of one 
individual, and thus toil may be made to be no longer without its concur- 
rent reward. The problem of utilizing surplus fruit has been for some 
years a practical subject for the consideration of American fruit growers. 
While an overproduction is likely to occur at times, and with certain pro^ 
ducts, there are beneficial concomitant results. An abundant supply of 
cheap fruit brings the latter within the reach of those whose circumstances 
debar them from its constant use, and soon creates a habit that changes 
to a necessity, and a more ready disposal is the consequence. The per- 
fection attained in producing evaporated fruit would demonstrate that 
when an oversupply can thus be converted into a wholesome article of 
food, easily preserved for future use, we are safe in extending the planting 
of such fruits as can be thus utilized. As the foreign demand is increasiDg 
for American products, it is to be anticipated that still greater improve- 
ments will be made in the methods for their indefinite preservation." 

In the same proceedings, in an essay by Barnett Bros., of Chicago, they 
say: "The general lack of information and disregard of the movements 
and operations of others is one great source of uncertainty in the results. 
A market to which a large or small number of shippers are sending their 
produce, can take care of only a certain amount at remunerative prices. 
Each shipper acts as though he considered himself almost the sole source 
of supply to that market, and ignores absolutely any new source of supply, 
and considers his own as the supply. In this connection we may mention 
that the demand, the purchasing power of the markets, is seldom studied 
with the care that should be exercised for the proper prevention of over- 
supplies." 

During the past year our advance in knowledge and the better manage- 
ment of our fruit products is encouraging. There has been less waste; the 
information on the different processes of drying fruits more extended, with 
better methods in their preservation; the prune industry has been pros- 
perous; the fig has elicited more attention in some localities than any other 
fruit, and encourages us in the belief that we have a market that will war- 
rant extensive planting. The raisin industry has received a check in the 
^'vine disease," that is spreading with alarming rapidity, and leaves us 
in doubt as to the future of vine planting. The high prices now existing 
for dried peaches and dried apricots, ought to convince us that the culture 
of these fruits is not overdone. I might extend my remarks with a favor- 
able report of all the fruits grown in California, but will close by calling 
your special attention to the two greatest problems with which we have to 
deal: Insect pests and the distribution of fruit, 

I submit these suggestions for your consideration. 



ADDRESS OF WELCOME. 

Delivered by E. J. Geiffith, of Fresno. 

Mr. Chairman, Ladies and Gentlemen: I have been selected by the 
Fresno County Board of Trade and the citizens of this thrifty young city, 
to extend to you, on their behalf, a hearty welcome to such hospitalities as 
we have to dispense. 

I feel that I am scarcely equal to the duty, therefore I trust you will 
accept the will for the deed. 

I was requested, in fact instructed, to most heartily welcome your coming 
into o\ir midst, and in the name of the people of the City of Fresno, of 
the Fresno County Board of Trade, and of all the citizens interested in the 
industries which are here to be discussed, I extend to you this hearty wel- 
come, and deliver to you, so far as we are able to do so, the keys of this city, 
and I express the wish and the hope that your deliberations here may be of 
incalculable benefit to the great industries of the State of California. 

You do yourselves credit, and you do the State of California honor in 
devoting your money and your time, exercising your brain, and putting 
into operation every means known to intelligent men and women, to make 
the most out of the immeasurable opportunities which the people of Cali- 
fornia enjoy. It is natural for us, who live in California, who have adopted 
California as our home, and especially natural for those of us who were 
horn upon these shores, to feel a personal pride in the progress of our State. 

No State in the Union is comparable to California in the matter of the 
quality and quantity of its products; diversity and fertility of its soil; 
variety and salubrity of -its climate. 

It*has been said by a philosopher that "life is not measured by years;" 
men may live till their heads become hoary with the snows of seventy 
winters, and yet they may not have lived — ^they existed per chance. Life, 
therefore, is not measured by years, but by realizations, by a succession of 
ideas, by glorious experiences. These are'the things, and these alone, that 
make life real and earnest, and give to it that zest which God intended 
every man should enjoy. 

The trees that protected me from the summer sun of the old Dominion, 
the brooks beside which I played when a boy, the paternal roof beneath 
which my earliest years were passed, are still dear to me, and with these 
are clustered ten thousand pleasant associations. Notwithstanding these 
things, since life is not measured by years, but by experiences, realizations, 
and a rapid succession of ideas and events, sixty years beneath these skies, 
on these shores, yield more of life than eighty years in any State beyond 
the Rocky Mountains. 

The butterfly, born upon a beautiful morning in June, that, with parti- 
colored wings, floats through the transparent air and sips the nectar from 
a thousand varieties of flowers, during one brief day has lived longer, 
when the sun goes down behind the western sea and its life goes out, than 
tte slow-breathing turtle of a hundred years. 

But you have to do with propositions which concern the material welfare 
^f this State, which have to do with the prosperity and happiness of every 
citizen of California. 

You have to do with propositions which are to determine and which are 
^ow determining that California is destined to be the richest and most 
populous State in the Union. Within the borders of the County of Fresno, 
^ith the aid of manufactures, there are resources sufficient to support in i 
comfort, even in luxury, every man, womaajj and cMd in of Cal- I ^ 
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ifornia — more than a million souls. This does not seem extravagant, when 
it is remembered that we have an area of sixty by thirty miles divided into 
small holdings, already under an organized system of irrigation, both direct 
and indirect, and a soil of most marvelous fertility, with capabilities supe- 
rior to the soil of Egypt in the days of the Pharaohs, and a county area 
equal to the great State of Massachusetts. We will not see the day^l 
trust we may not — ^but the time is coming when California will support 
thirty-five or forty millions of people. It is needful, therefore, that every 
man and woman should bring his best talent and genius to bear upon the 
development of our incalculable resources. As shown by the statistics of 
the United States, our population now, including immigration, is doubling 
itself every twenty-five years. We have now in the neighborhood of seventy 
millions of people in the United States. In revolutionary times we had 
about three millions of people in this vast domain. Now seventy million 
and in twenty-five years, according to the statistics, we shall have one 
hundred and forty millions of souls, and unless we close down the gates of 
immigration (I make no political allusion here) something must be done 
speedily. We must support our people, those who come and those who 
are born here. Fifty years from now our population at the present rate 
will be two hundred and eighty millions! Since our population is growing 
so prodigiously it will become the duty of the great State of California to 
support a very large number of this tremendous population. 

There is a grand future for California. I have traveled and observed 
somewhat, and I declare that I have never been in the midst of a com- 
munity engaged in rural pursuits so intelligent and so progressive as the 
people of California. We have more gentlemen farmers, in the high sense 
of the word — men of education, men of culture, men of thought, men of 
reflection, men who are looking to it that every square yard produces the 
best possible result, both as to quantity and quality — I say we have more 
of these men and women in this country than any other country that I 
have had the pleasure of visiting. 

I desire to call your attention to the great importance of preserving 
from destruction the forests which cover the various watersheds of this 
State where the snows fall. These are the sources of the streams which, 
flowing down through the canons and mountain gorges and debouching out 
on the plains, fertilize and render productive our lands. 

It may seem strange to you, but think of it a moment; about sixteen 
years ago the great valley of the San Joaquin, one of the most splendid 
valleys in the world, destined to become one of the wealthiest, most popu- 
lous, rivaling ancient Egypt in all her glory, both as to the quantity and 
quality of her products, and, certainly capable of surpassing her in the 
arts of civilization, was a desert waste. She has no pyramid of Cheops to 
build; blit her farmers, with cultivated brain and brawny arm, within the 
shadow of their own vine and fig tree, and close to the domestic hearth- 
stone, have to build, and are building for themselves, their families, and 
countr}^, grander and more enduring monuments — ^monuments which will 
transmit honored names to posterity. 

By your permission, I desire to especially refer to the growth of Fresno 
County. Ten years ago, the City of Fresno was a mere village, containing 
but a few hundred people. There were only three brick buildings — small 
ones at that — in the town. There were no other brick structures within 
the limits of the present city; the population of the county was about eight 
thousand five hundred, and the village has grown to a city of twelve thou- 
sand population. 
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The county population has increased to forty or forty-five thousand. 
The wealth of the county was from six to seven millions, which has since 
crrown to thirty-eight millions of dollars of taxable property. All of this 
country was a pastoral country; shepherds had possession of this vast 
domain; not a vineyard in all the land round about, not a fig tree under 
which to rest from the rays of the burning sun, not a single stream flowing 
across these plains to quench the thirst of the famishing traveler, not a 
home adorned with a flower garden, or with a tree or anything to relieve 
the eye or to cause the traveler to believe that there was any future what- 
ever for this country; the ground squirrel, the horned toad, the rattlesnake, 
and the coyote had possession of the land. Only about sixteen years ago 
the first water was diverted upon these plains. Since that time a most 
wonderful change has come. The sheepherder who has grown white in 
the service, and, Rip Van Winkle like, had fallen asleep, woke up one 
morning just after Mr. Church had constructed the first canal, and lol 
what a transformation! 

Where but yesterday were desert plains and boundless deserts, to-day 
were blooming orchards and evergreen alfalfa fields, palatial homes, long, 
extended, and well shaded avenues, beautiful gardens, parterres of flowers. 
It seemed as if the enchantress herself had come, and so she had. For 
long years, and for centuries it may be, the waters of the mountains had 
heen wooing and courting the valleys and plains that lay below. It was 
through the genius and the enterprise of men who had confidence in the 
fact that God made the water for the land and the land for the water, that 
they went into the mountain and to the riverside and dug a trench wide 
and deep, and the plow and the shovel of the earnest and honest laborer 
were followed and pursued even down to these plains by the refreshing 
waters, and lo ! the bridegroom came, and the water and the land were 
married and made one. 

I tell you, the priest who performed that ceremony endeared himself, 
not only to his own, but to all the coming generations. It is of interest to 
this Convention and every man engaged in agricultural or horticultural 
pursuits, and, in fact, as I understand it, it is the business of this Conven- 
tion to consider all matters that tend or conduce to the growth and pros- 
perity of this State. 

The means to be called into requisition for the preservation of our forests 
are well worth the consideration of this Convention. Something must be 
done that the great valleys of the San Joaquin and Sacramento, and all 
other valleys in the State, may subserve nature's designs, and yield to man 
the vast treasure so long concealed. 

I heard several members of this Convention, last night, as I came from 
San Francisco, say that the development of the southern half of California 
was simply phenomenal; that they had never seen a development compar- 
able to it; that they were beginning to feel that Northern California should 
bestir herself, and call into requisition all her resources, if she would keep 
pace with the times. 

There is no room, however, for jealousy here. We all love all California, 
while the northern portion of California may produce some things that 
We do not, we can produce some she does not. 

Where shall we go to find finer qualities of wines, that give forth a more 
^^quisite bouquet, than those from the hillsides of old Sonoma and Napa? 
^ou cannot find them, if the proper skill be brought to bear upon their 
Manufacture, even in the vine-clad and sunlit hills of France, and even 
*J*ance has recently awarded us several medals of merit for the wine pro- 
^^ced in this State. Let us wait a little while. ■ /^ g-^ rr I /> 
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But speeches of welcome should he characterized by hrevity and hearti- 
ness, and, therefore, I must hasten to a close. 

A word in reference to raisins. Fresno County has become the raisin 
center of the State of California — Cahfornia is now the raisin center of the 
world. You are not jealous of us, but you will stand in with us, shoulder 
to shoulder, and try, as we are neighbors, to add to the importance of this 
most splendid industry. 

I congratulate you upon this most auspicious occasion, and T trust that 
your deliberations will redound not only to your personal gain, but to the 
advancement of the interests of the State, and I bid you God-speed in the 
acquisition of, the necessary information that may enable you to destroy 
the pests which in every country attack almost every product. There are 
enemies throughout all nature to our interests. I trust you may be able to 
apply the proper remedies, that you may increase the quantity, and along 
with it improve the quality of our products. 

I may remark that it is most propitious that so many men and so many 
women in this country — men of fine education; men and women who have 
taken degrees at colleges — engage in these various industries. 

Miss Austin, a neighbor of ours — peace to her ashes — who departed this 
life but a few months ago, came on these deserts and barren plains without 
any special encouragement, and became the raisin pioneer of this country, 
and accumulated for herself and her heirs a large fortune. Having done 
much good in her life, both for herself and her neighbors, she left an honor- 
able name. She was a woman of glorious character, and of most magnifi- 
cent courage, entitled to one of the highest places prepared for the just 
and the good. What can not woman do if she will? And so we find 
intelligent men and women all over the State, who are engaged in these 
industries. We take pride in them. The young men and the 3^oung women 
of this State have declared the dignity of labor. 

In conclusion, let us take an especial pride in the advancement of the 
interests of the State in which we live, for no State affords such opportu- 
nities for enjoyment, promotion, and exaltation in life as California. 

Young men, I congratulate you, and young women, too, that your lot 
has been cast in this land of eternal spring. 

By performing your duty in whatever field called, you will find opportu- 
nities which, if accepted, will enable you to get upon the tide of success, 
and with it you may drift to the close of a lofty and useful life. I thank 
you. 



FRUIT PESTS AND THEIR EXTERMINATION. 

Essay by Louis W. Burr, Bakersfield. 

Gentlemen of the Convention: The subject of " Fruit Pests and their 
Extermination '^ is one of special interest to fruit growers just now, in view 
of the fact that the high prices realized for this season's crop of fruit, both 
green and dried, will result in a large increase of the area devoted to fruit 
culture. 

We are not troubled with a very great variety of fruit pests in this county 
(Kern), the codlin moth, woolly aphis, peach moth, red spider, a couple of 
varieties of borers, and that bane of the California fruit grower, the '^p^^' 
nicious scale," being about the sum of our offenders. Being limited ipr 
time, I will confine myself to a few remarks regarding our experience ^^ 
this county with the latter insect. 
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The history of the Aspidiotus pernicioszcs in Kern County commences, 
I presume, like that of almost every other county in the State where it 
exists, brought here. It was first discovered about twelve years ago in an 
orchard near Bakersfield on trees sold by a Sacramento nurseryman whose 
name was by no means *^ weak " (?), In the course of time, this orchard 
and its neighbor became so badly infected that fruit would not mature on 
the trees. About this time a county Horticultural Commission was organ- 
ized, but, beyond making an abortive attempt at this orchard, accomplished 
nothing. About four years after the appearance of the pest in the first 
mentioned orchard, the same insect was found in another orchard ten 
miles south of the first, and investigation showed that it had been brought 
on trees purchased from the same Sacramento man who sold the first lot, 
but at least two years later. On the first tour of inspection made by the 
present County Board, a third case was found on the " South Pork " of Kern 
River, in the mountains, seventy-five miles away from either of the orchards 
mentioned, and inquiry developed the fact that here, too, it came from this 
same Sacramento man — " bad luck to him ! '' In this last case, the infected 
tree had been planted in an isolated place, but not doing well, as the pro- 
prietor said, it had been moved on higher ground, into the middle of a 
thrifty young orchard, and had succeeded in infecting the entire orchard. 
A fourth case was found at Kernville, and again a tree from this same 
Sacramento nursery was the medium. From these four orchards have 
spread the insects which have been making life a burden to our fruit grow- 
ers. Nowhere in the county can a case be found, dating back beyond two 
years, that cannot be traced directly to some one of these orchards. See 
the damage caused by one man, and yet he complacently counts his 
shekels, and would probably repeat the dose should opportunity ofier. 

The members of the County Board have been greatly hampered in their 
efforts by the unwise action of the Board of Supervisors, One of these, 
from some unknown cause, determined to abolish the Commission, and 
finding that he could not, caused a resolution to be adopted allowing the 
members of the Commission the munificent sum of one dollar a day, and 
pay their own expenses. Think of it! less than Chinamen's wages to do 
such work as was required of us. Well, we just didn't do it, and last spring 
a new Board of Supervisors set us on our (legal) way rejoicing. In the 
early part of this year, for the first time, was any concerted attempt made 
to destroy this pest, and, although late in starting, such success attended 
our labors that I feel warranted in saying that another season will see an 
approximate, if not complete, extermination of the pernicious scale in Kern 
County. 

EXTERMINATION, 

Perhaps I ought rather to say **prevention," for of what avail is it for a 
Commission to work faithfully and energetically the entire season, keeping 
weak and doubting Thomases up to the rack, laboring with the bigoted, 
and enduring the curses of all, only to find at the end that some measly, 
grasping nurseryman has nullified all our work and reloaded the county 
with scale bugs; for a Commissioner, however good his intentions, cannot 
be everywhere at once; cannot be in the orchard and at the railroad depot 
^t the same time. Last season, when we had completed our work, as we 
Supposed, word was sent us that a new lot of nursery stock was being 
delivered from Sumner. An immediate inspection showed the stock to be 
badly infected with the pernicious scale, and this stock, too, came from Sac- 
ttiento — oh! Sacramento — and a good part of it had already been delivered 
^ different parts of the county, despite our published warning to the public 
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not to receive nursery stock from outside the county without either a clean 
bill of health or a certificate of disinfection accompanying each shipment 
It seems to be the hardest thing in the world to convince people that you 
are working for their best interests. They get an idea into their heads 
that you are trying, in some mysterious way, to get the best of them, and 
that settles it. You can't do anything with them until you convince them 
that you have power to compel them to do what you are trying to persuade 
them they ought to do of their own accord. Now, in the matter of the 
nurserymen, it certainly seems to me that under the law the State Board of 
Horticulture has full power to act. It is only necessary for them to make and 
publish a regulation requiring each and every shipment of nursery stock to be 
accompanied either by a clean bill of health or a certificate of disinfection 
from a County Commissioner, a local Inspector, or a Quarantine Guardian; 
such bill or certificate to be not more than two months old either, and then 
we have some chance of holding Mr. Nurseryman down; and the Board 
can't make such regulations too strict, and a nurseryman should be 
promptly and publicly quarantined every time he is caught attempting to 
evade it. The press could help us, too, by publishing notice of such action 
on the part of the State Board, which would tend to make a man very 
cautious about running up against such publicity. Certainly, no one should 
hesitate in being severe with such a man; he never hesitates in inflicting 
untold injury on the fruit-growing portion of the community. 

The extirpation of the insect itself, so far as the killing of it is concerned, 
seems to me to be the simplest part of the problem. When our present 
Commission first began operations, we recommended the caustic soda and 
potash remedy, I have seen some excellent work done with this wash, 
but such cases were the exception, rather than the rule. It seems to 
depend entirely upon the manner in which the wash is compounded and 
the way it is applied, and the same rule will equally apply in cases of all 
washes. Our friend, Mr. Cadwell, of Petaluma, very aptly expressed the 
true inwardness of this when he said: "Now, in putting this wash on, I do 
not go to town and say to my Chinaman, go and put this on. I do not say 
to my hired man, do it before I come back. I go myself and prepare it. 
I get my men, and go right with them, and I put it where it should be, 
and there lies the success of all your washes." We use the winter remedy 
recommended by the State Board in their regulations, bearing date of June 
29, 1889, being: 

Lime 25 pounds. 

SuJphur - 20 pounds. 

Salt - 15 pounds. 

Care must be taken, however, to keep constantly stirring while boiling, 
otherwise your compound will crystallize and have no strength. This 
remedy is absolutely murderous in its effect. No scale bug can hope to 
escape if once within its embrace, and '^ there's the rub." There is where 
Mr. Cad well's remarks fit in. To hit the scale bug is the true secret, ana 
only careful, painstaking work will do any good. At first, when using this 
new remedy, it seemed as if we had made a failure. At several places 
where the solution had been used but once, a second inspection showed 
that the insect was apparently well, and thriving under its coat of white- 
wash. In such cases a second spraying was ordered, which left nothing 
but a mass of scurf to tell where the bugs had been. In one case, how- 
ever, the second application had not been made, and being near my owB 
place, I kept close watch upon it. Examination with a hand glass failed 
to disclose any live insect on the surface of the tree. Turn up the outside 
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coating of wash and scales and bugs were visible in plenty, and the micro- 
scope showed them to be alive. For at least six months this state of affairs 
continued, and yet, in all that time, not a single scale bug could be found 
on the new growth of that tree, although it was twined in and laced about 
the older growth; nor did the fruit show the presence of the insect; but 
the tree then began to wither, until finally the older portion died, leaving 
the newer growth from the bottom vigorous and clean. A second applica- 
tion would undo\ibtedly have killed the insect and saved the (peach) tree. 
I certainly think this remedy is the solution (?) of the problem: ** What 
shall we do with our (San Jose) scale bug?" only its intelligent preparation 
and application is a prime necessity. Don't leave such work to a careless 
or stupid laborer, whose only object is to get through a disagreeable job as 
soon as possible, but give it your personal attention. You may not be able 
to get all the insects the first year, or even the second. Suppose you do 
have to make a third attempt; won't your orchard pay for it? And, hav- 
ing cleaned your trees, if you do not watch those outside parties, and help 
your Commissioners and Quarantine Guardians to keep you from getting 
loaded up again, you may depend upon it your orchard will not pay you. 

DISCUSSION. 

Mr. N. W. Motiieral: I will state to the Convention that in traveling 
over the State I find the same state of things that this gentleman reports. 
I have traced the San Jose scale to nursery stock that was infested and 
shipped into these counties from other sections; their own nursery stock 
was nearly always free from the San Jose scale. I find that where they 
have properly applied this wash — the salt, sulphur, and lime — they were 
uniformly successful in killing the scale. I found some cases where it 
was a failure, but on making an investigation, which I always did, I 
found that they had not boiled the sulphur and the lime in the first 
mixture; that they had just mixed it, and there was no chemical union 
formed, I am satisfied that this is the remedy for the San Jose scale, and 
if the instructions of the Board are followed, that we will succed at least 
in keeping the San Jose scale in check everywhere. I find in parts of the 
State, orchardists who were using the wash made of resin and caustic soda 
about a month before the fruit is marketed, now using just a light spray 
over the trees, and that this would kill the insect, and the color would be 
restored to the fruit, and they marketed it without any damage. This I 
find being done by several parties, and if well done, I think it will be a 
remedy. This remedy, properly applied, will always relieve you of speckled 
fruit, and give you good fruit to send to market. There is no excuse for 
any nurserymen sending out infected trees, for it is the easiest thing in 
world to disinfect with this lime preparation. 

Mr. Frank A. Kimball, of National City: I will ask at what time the 
i^sin and caustic soda wash should be applied on the fruit. I understand 
the gentleman to say that several parties had tried it. 

Mr. Mother al: I didn't have time to experiment with it myself, but I 
^na satisfied it will do. I could not give the exact time, but from what 
they told meit was about a month before ripening. They took two and one 
half pounds of caustic soda to ten pounds of resin, boiling them together 
Until the resin is thoroughly dissolved, and then adding enough water to 
^ake one hundred gallons. Spray this on, and it puts a varnish over the 
fruit and over the insect and kills him, and the color will be retained. It 
'^as to be done in time for the entire retaining of color. 
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Mr. Stabler: I will ask Mr. Thomas, of Visalia, if he uses the same 
formula which he recommended last year ? 

Mr. Thomas: I would answer the gentleman that I would use just the 
same as the published recipe: Take ten pounds of lime, and start with 
twenty gallons of water and twenty pounds of sulphur; boil it three quar- 
ters of an hour, and that dissolves the sulphur with the other material- 
then slack your other ingredients with an outside bath, and that will make 
sixty gallons. In applying it to the orchards I would recommend that on 
plum trees and apple trees, they having a smooth bark, two applications be 
made in the winter time, for they don't seem to hold the wash like the 
peach or the nectarine, which have rough barks, I do not claim to be the 
author of this, and I would like Mr. Motheral to state who is, and let the 
gentleman have the credit before he dies, so that the fruit growers can 
give him a marble slab. 

Mr. Motheral: I think, Mr. President, that Mr. Thomas deserves as 
much credit, perhaps, as the author, for he has been pressing this subject 
upon the attention of the fruit growers of the State for a long time, and 
because it was a sheepherder's dip, nobody would believe there was any 
merit in it until he demonstrated it. The facts in relation to it are these: 
Mr. Habler, a large sheep man of Fresno, every spring dipped his sheep for 
the scab, and had a neighbor, who had a little orchard that was being 
destroyed by the scale. He asked him, "Why don't you take my sheep 
dip that is left over, and try it on your trees?" Says Habler, "T will tell 
you " — he was a little bit profane and he says, " It will kill the devil." I 
suppose he had never tried it on him, but still it was a theory of his, and 
he, finally, by dint of very strong language, got his neighbor to try it, and 
to the utter astonishment of the latter it not only killed the scale, but it 
invigorated the trees so much that the next year he had a fine crop of fruit 
and a fine orchard, whereas before he had looked upon his orchard as gone. 
This man is named Habler. He is living in this county now, or possibly 
in Tulare, but he has property here. 



NATURE^S METHODS FOR SUBDUING INSECT PESTS. 

Essay by D W. Coqitillbtt, Los Angeles. 

Mr, President, Ladies and Gentlemen: Every student of Nature ifi 
aware of the fact that in accordance with certain well established lawSi 
the various kinds of plants and animals, of birds and insects, are restrained 
from becoming unduly multiplied so as to threaten the extinction of tbe 
species of plant or animal on which they feed; and whenever any species 
does thus become unusually abundant, this of itself is conclusive evidence 
that one or more of these natural laws have been interfered with — a condi- 
tion of affairs that is usually brought about through the agency of man. 
Take, for instance, the rabbit pest of Australia. In their native land ifl 
England these animals never become sufliciently numerous to be regarded 
as pests; the inclement weather — ^the long winter rains — and the persist 
ent attacks of their natural enemies — the hawks and owls, the weasels and 
other predatory animals and birds — ^prevent them from becoming unduly 
multiplied. In other words, in their native land the conditions are per- 
fectly natural, and in consequence of this these animals never become 
unduly plentiful. 



But when a colony of them were transported to Australia and liberated, 
the conditions, through the agency of man, became entirely changed; they 
found in their new quarters a climate admirably adapted to their rapid 
increase, their natural enemies had been left behind, and as a natural con- 
sequence they were enabled to multiply to such an alarming extent that 
man, with all of his devices for their destruction, was unable to cope with 
them. 

In our own land we have a somewhat parallel case in the history of the 
Colorado potato beetle {Doryphora 10-lineata, Say). During the year 1819 
or 1820, a party of explorers found specimens of this insect on some plants 
near the base of the Rocky Mountains, where it had evidently existed from 
time immemorial. On the one hand were the mountains, which formed a 
natural barrier to its spreading in that direction; on the other hand was a 
vast stretch of country where no plants grew congenial to its taste, so that 
those adventurous individuals which, prompted by an inborn instinct to 
" spread abroad and multiply," flew out in either direction, must necessarily 
have perished of starvation before arriving at a place where their favorite 
food-plants grew. Those less adventurous, who were contented to " stay at 
home," suffered still further decimation of their numbers through the 
inclement weather as well as through the attacks of their natural enemies; 
so that their numbers were always kept within due limits. 

But all this was changed when civilization, in its westward march, had 
reached a point not far distant from the native home of this insect, and 
fields of potatoes were planted at various places on the plains. The insects, 
finding the leaves of the plants agreeable to their taste, rapidly spread 
from one field to another; and thus, by getting away from their old-time 
enemies, and finding an abundance of food always within easy reach, it 
is not at all surprising that in a comparatively short space of time they 
had so multiplied and spread abroad as to threaten the entire destruction 
of the potato crop in several of the States. 

Now, if the early discoverers of these insects had taken a colony of them 
and turned them loose in the midst of some of the largest potato-growing 
flections of the East, we would have had an example of what has uninten- 
tionally been done in our own State in relation to the introduction of our 
most injurious kinds of insects. As is well known, but a comparatively 
small immber of species of our native insects are destructive to cultivated 
plants and trees, those which occasioned such widespread destruction 
being natives of other lands, having been imported here either through 
ignorance of their habits, or through criminal carelessness. This being 
the case, it is evident that if we wish to reduce their numbers to a normal 
"Status, it would be necessary for us to bring about the same conditions that 
exist in their native land. 

Among the more potent factors that tend towards preventing the too 
fapid increase of insects may be mentioned inclement weather, especially 
|ong-continued rains, and the attacks of insectivorous animals, birds, and 
insects. That long-continued rains are inimical to the increase of insect 
p6sts is well illustrated upon this coast in the northern parts, where insect 
P^sts are almost unknown; whereas in the southern portion, where the rain- 
fall is very scant, insect pests are so extremely abundant as to lead one 
observer to remark that the only production of this part of the State that 
didn't have scale bugs on it is the climate! 

It would, of course, be futile to attempt to bring about a greater precipi- 
wion-of moisture in a land where the conditions are so much against it. 
Moreover, so many of us left our homes in the East in order to escape the 
^ng-continued rain storms and snow sJ.Qrm§, the^,C|ycl(fies^ and other cl|-/> 
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matic freaks, that very few would desire to have our climate other than it 
is. For these reasons it will be necessary for us to turn our attention to 
the other agencies referred to above. 

That any kind of animal, bird, or insect that is able to thrive in any 
other land would thrive extremely well if imported into this State, goe& 
without saying; so there is every reason for believing that almost any HikJ 
of animal, bird, or insect found to attack insect pests in other lands could 
be successfully introduced and propagated in the orchards and orange 
groves of our own favored State. As an instance of what may be accom- 
plished in this direction, T may mention the case of the Australian lady- 
bird (Vedalia cardinalis^ Mulsant), recently introduced * * * . The rapid 
and thorough manner in which this insect has swept the destructive Tcerya 
from our orange groves is simply astonishing. As I have given an extended 
account of this ladybird in " Insect Life '^ for September of the present 
year (1889), it will be needless to repeat it here; but a few additional facta 
may be of interest. 

Prom the one hundred and twenty-nine specimens received between the 
thirtieth of November, 1888, and the twenty-fourth of January, 1889, and 
colonized on an orange tree under a tent in the City of Los Angeles, by 
midsummer I had, with the aid of Mr. J. W. Wolfskill and Mr. Alexander 
Craw, distributed nearly fifteen thousand of these ladybirds to different 
localities throughout the State. This will give some idea of the rapid 
manner in which these insects increase. 

My first attempt at colonizing these ladybirds on trees in the open air 
was naade in the thirty-five-acre orange grove belonging to Colonel J. R. 
Dobbins, of San Gabriel, in Los Angeles County. This was on the twenty- 
second of February, 1889, and the colony consisted of thirty-five individuals. 
I placed a second colony in the same grove on the twentieth of the follow- 
ing month, the latter colony consisting of a little over one hundred indi- 
viduals. The grove was very thickly infested with Icerya at the time of 
colonizing these ladybirds in it, and what the latter have accomplished 
may be gleaned from the following letter received from Colonel Dobbins, 
under date of October 22, 1889: 

Dear Sib: Your favor of the twenty-first instant is at hand. The Vedalia had prac- 
tically freed my orchard from leery as on the thirty-first of J uly. It was on that date that 
I was obliged to post a notice at the entrance to mv place saying that I had no more Ve- 
dalias for distribution. The scale and ladybird had fought out the battle, and while the car- 
casses of the vanquished were everywhere present to tell of the slaughter, the victors had 
disappeared almost entirely from the field. Ihavethirty-fiveacresin orchard, some thirty- 
two hundred trees in all. I never colonized any Vedalias in my grove excepting the two 
consignments which you brought to me yourself— one box on February twenty-second, and 
two boxes March twentieth. I noticed the first increase from the Lot No. 1 on the fif- 
teenth of April, and from Lot No. 2 on the twenty-fourth of same month. On the twenty- 
fifth of April I found larvae upon several adjacent trees. These facts are from memoranda 
made at the time. I have a list of the names of fruit growers— two hundred and twenty- 
six (226) in number— to whom I personally distributed over one hundred and twenty 
thousand (120,000) Vedalias, in colonies of various 'sizes, between May thirty-first and 
July thirty-first. 

The following interesting account of the working of these ladybirds in 
the large Chapman orange and lemon groves in the San Gabriel Valley, 
covering one hundred and fifty-five acres of land, is from a letter received 
from one of the owners, Mr, A. Scott Chapman, under date of October 18, 

1889: 

Dear Sir: The Vedalias that you brought to my place about the twentieth of la*,^ 
March, and which we colonized on four large orange trees that were covered with fluwo 



find a few of them on some weeds in spots, but I can also find the beetles there. The trees 
have put on a new growth and look altogether different, even the black fungus on the old 
S»aves has loosened its hold, and begins to fall to the ground. Besides having cleared my 
nrchard they spread also to the orchard of my cousin, and to my father's orchard. The 
^tter was also reinforced by colonies from Mr. J. W. Wolfskill and from Colonel J. E. Dob- 
Sns As my father has some ten thousand trees, and almost all were more or less infested, 
the Vedalias had a grand feast ahead of them, and they have done their work wonderfully. 
What I have said of my orchard applies to father's also, and really to all of our neigh- 
bors When the Vedalias first began to multiply, we took colonies of fifty or more in the 
Supa state, and placed them in different portions of the orchard, and even had we not 
one so, the Vedalia, unaided, would itself have reached there in almost the same time. 
On the Chapman place, the Vedalias have cleaned the fluted scales from one hundred 
and fifty acres of land. They have taken more than an oppressive burden off" the orange 
growers' hands, * * * . 

Respectfully yours, 

A. SCOTT CHAPMAN. 

The obtaining of such beneficial and highly satisfactory results through 
the importation of only one of the natural enemies of our insect pests, 
indicates what would undoubtedly follow if all of the natural enemies of 
these pests could also be introduced into our infested orchards and orange 
groves. 

DISCUSSION. 

In reply to questions, Mr. Coquillett said that there is no probability 
that the Vedalia will ever destroy all of the cottony cushion scale on this 
coast; that is quite out of the question; but it will keep them within due 
limits, and in order to distribute them it will be necessary to establish 
propagating stations, from which they may be sent to any region where the 
Icerya should happen to break out. 

Mr. D. W. Thissell, of Winters: Seven years ago I conceived the idea of 
entrapping the codlin moth, and during that period I have invented three 
different styles of trap; during the last three years I have succeeded beyond 
my most sanguine expectations. The working of the trap is simply this: 
The tree is cleaned of its hiding places, the trap is placed upon the trunk, 
and every larva that crawls up or goes down the tree enters the trap and 
goes through its transformation and comes out a full-grown codlin moth 
miller, which cannot escape, but remains in the trap three days and dies. 
The expense upon a six-year old tree is four cents for the first year, and 
the trap will last from three to five years; I have had them upon my trees 
now three years, and they are just as good as they were the day they were 
placed. Putting that estimate upon it, allowing that the trap will last only 
five years, it will cost a little less than one cent a year to protect your trees 
from the ravages of the codlin moth, not including the cleaning of the tree. 

Mr. a. T. Hatch, of Suisun: I would like to say in that connection that 
I have used something similar to this — not quite the same — ^with very good 
success. However, I found it necessary to spray my pear trees in the 
spring on account of the saw-fly worm which attacks the foHage, and when 
it blossoms eats the leaves, and the sap not coming freely the young fruit 
fells off. We use a spray of Paris green or London purple, one pound to 
two hundred gallons of water, and that destroys all these saw-fly worms. W^ 
find that some of the Paris green lodges in the blossom end of the fruit, 
where the codlin moth first lays its eggs, and when the young are hatched 
out they proceed to work, and the first thing they get is Paris green; we 
ako find that the leaves and branches are the parts first attacked by the 
filugs (they only attack the perfected leaf), and the spray having touched 
all those leaves, when the eggs deposited upon them are hatched, the first 
food of the young slugs is Paris green. For the codlin moth, in additicm 
te this first spraying we put on an additional spraying l^fore tWfr«it Jtois^ 
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down; after the fruit turns down it is almost useless to use this or any othei- 
spray for the codlin moth. In our part of the county we have found that 
to be the very best remedy we have used. Two hundred gallons of thl 
mixture cost from 20 to 25 cents, and since we have begun using it we have 
no fear of the codlin moth on our pear or apple trees. 

Mr. Motheral: I can say that I found parties all over the State ueine 
this wash on apple trees and as effectually as on pear trees, saving from 75 
to 90 per cent; and those in the same locaKty who did not spray with Paris 
green lost all their fruit. It is necessary on the apple to spray twice, before 
the apples turn down, and then later on. The last crop of the codlin moth 
that destroys the winter fruit will lay its egg anywhere on the side of the 
apple, and if an apple touches another one it will lay between the two, Iq 
the first crop, I believe, the eggs are layed in the blossom end; later on, anv- 
where. ' ^ 

Mr, W; H, Aiken, of Santa Cruz: As to the length of time that the Paris 
green will remain upon the fruit, I believe that upon the coast, where the 
atmosphere is charged with moisture and occasional fogs, it is almost impos- 
sible to destroy the codKn moth by this wash; that is, in Santa Cruz County 
and in portions of Santa Clara County. I know one year I washed five times 
with Pans green— a pound to one hundred and sixty gallons— and myself 
and neighbors lost two thirds of our apple crop in spite of all We began 
before the apples turned down, with a strong preparation, indeed, so strong 
that in many cases it destroyed the leaves; but the codfin moth fattened 
and grew all the same. The codlin moth seemed to work in September on 
the Newtown Pippin apple; there may be somebody here from San Jose 
better informed as to that exact locality, but I cannot say that the wash 
has been entirely successful there. I know in Santa Cruz that it has not, 
and in the apple-growing regions of Santa Cruz it is not very much practiced 
at present. I believe in the warm valleys where the codlin moth appears 
very early, and they are not very numerous, there may be very good eflfect. 
One neighbor of mine who sprayed quite extensively, and had a large 
apple orchard, tried bands, not exactly Kke these exhibited here, and he 
washed and sprayed his trees. He caught a great many in the bands, 
and he said, when lying down under his trees one day, he happened to turn 
over some lumps of dirt, and he found a worm under almost every lump 
ot dirt, and he said he didn't see the use of working on the bands when 
the ground itself was alive with the codlin moth. It is the enemy of the 
apple particularly, not so much the pear. I known of pear orchards that 
have almost entirely escaped the ravages of the codlin moth, while the 
" ^ " - -^ ' ' * ' ' * - preferred. 
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like that. Whether we can, as a State at large, entirely escape the ravages 
of the codlin moth, I very much doubt. There are inventions to be tried, 
and work to be done, and we shall be able, as we are able in the case of the 
ban Jose scale, to reduce the number and relieve the trees from that loss of 
vigor caused by the excess of the San Jose scale. Of course, a tree will 
stand a great many of the San Jose scale and bear a very fair crop of fruit, 
notwithstanding its struggle for life. In all these washes there may be 
something found that will entirely eradicate it, but I have yet to see it; 
although by the use of some of them we can save our orchards so that 
they make a profitable crop. The ravages of the codlin moth are verv ex- 
tensive. It has made havoc in Oregon, Salt Lake City, and other parts of 
the coast, and, I believe, will spread all over the coast. I hope my friend, 
Mr. Thissell, will get this band to work successfully. I have used it my- 



self at his request, and quite successfully, although not so as to efiect any- 
thing permanent. I am very much pleased with it, and I have no doubt 
it will kill all the codlin moths that either go up or down the tree; but is 
Mr. Thissell certain that it has any effect on moths under lumps of dirt, or 
in ordinary fences and many other places? 

Mr. Motheral: I know that the objection has been made to this wash 
that it is poisonous, but I have never known anybody to be poisoned with 
it. Evidently there is some danger if it is carried too far, so that this Paris 
green remains on the fruit. It does not seem to me that it would be whole- 
gome. I don't think there is any danger in using this wash in the spring, 
hut later on in the season 1 don't know how it would operate. I have never 
heard of any one being poisoned by it, yet I have found parties that were 
afraid to use it. 

Mr. Frank A. Kimball: In regard to the codlin moth hibernating, pupa- 
ting in the ground; I have taken occasion to examine trees that were 
growing on adobe soil that was more or less lumpy. Two years ago I 
examined trees in the orchard of Mr. Walker in Paradise Valley, in San 
Diego County. He had his trees well bandaged with burlaps in the ordi- 
nary way; under the bands we found at one time seven worms; in the 
ground, and within four feet of the tree, we found forty-three hibernating 
under the clods. 

Mr. W. H. Aiken: In putting on this Paris green, in some portions of the 
State they use resin so as to make it stick, and spray the trees right up to 
August and September. The chances are they get a pretty good dose on 
an apple. I am a little skeptical in this matter. I don't use the resin, 
and I don't like to do it, but I understand it has been used for that purpose. 

Mr. Lelong: I want to suggest that Mr. Coquillett be invited to tell us 
something about the beneficial effects of parasites on the red scale in San 
Gabriel and Los Angeles. A new parasite has been discovered there. 

Mr. Coquillett: In regard to the parasite on the red scale, I have 
examined the subject quite thoroughly, and there are places where the 
parasite, to all appearances, has rid the trees of the red orange scale. There 
is one quite extensive orchard that a year ago was very badly infested with 
the red scale, and the owner informed me that he had done nothing to 
cure it whatever, except to spray with pure water — ^the washes had very 
little effect, except when the scales were first hatched ; and many of them 
are infected with the parasite, so that a majority of the scales have been 
destroyed by it. There are two kinds of red scale that have affected 
oranges and trees; the variety in San Gabriel Valley is supposed to have 
been imported from Japan, and the parasite attacks that variety alone; at 
least, we have never found it destroying the other variety. As to whether 
this little parasite will ever prove effectual, in the way of ridding the trees 
of the red scale, remains to be seen. I halfway doubt it, for its progress is 
not as rapid as that of the Australian ladybug has been. I am not aware 
that this belongs to any of the genus in the United States, so it may have 
been introduced on the red scale from Japan, or any other country that it 
bas been brought from, but whether it will prey on the other variety of red 
Bcale or not remains to be seen. I have had specimens of it sent to the 
Santa Ana Valley, and it is yet too early to foretell whether it will feed on 
tbat scale or not. As long ago as 1880, Professor Comstock found para- 
sites on the San Jose scale; I think in the vicinity of San Jose itself, and he 
treated on it in his report for 1880. We have the same variety in Los 
Angeles, and I know at least one orchard that has been very nearly rid of 
tbe San Jose scale, through the working of the parasite, but now again the 
*caleis becoming almost as bad in that.orjchard,a|S i1lw^|rfir8t. It is 
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well known that the black scale cannot thrive in very hot localities but 
that is not the case with the red scale or the San Jose scale or with' th 
cottony cushion scale. With the latter the hotter and drier the localitv 
the more rapidly it seems to multiply and sprfead. In relation to thJ 
black scale, I have known it to be killed out in very hot localities during 
the hot part of the year. ^ 

Mr, Hobart: I would like to say I live in a district where they have had 
oranges and lemons growing for seventeen years, and never saw a scale of 
any kmd, black, red, or any other; it is very hot, and the rainfall is for the 
last year about thirty inches; the very hottest was 105 degrees, sometimes 
108 degrees— that is in the Ojai Valley. I have never seen an insect of 
any kmd other than the red spider on almond trees, and I treated them as 
suggested and killed two or three. The next year we had sixty-five inches 
of rain, that is, seven years ago, and I have never seen the red spider since 
or any other injurious insect. ' 

Mr. Morrison: I will say that in the foothills of Placer County, where 
we have a few orchards, there are orange trees thirty years old, on which 
there have never been scale. In the orchard of J. W. Smith, of Horseshoe 
there is a thirty-year old tree which has never had a scale of any kind* 
and Mr. J. W. Wilkes, of Newcastle, also has trees thirty years old that 
never have had scale. We know nothing about the scale on orange trees 



in those foothills, I planted out orange trees covered with the blads scale 
); I wasn't an horticulturist in any sense of the word, 



that T^i<iiV\ notice ., „„ .., _^ __ ,, ,,,, 

and when i tound them I thought my orchard was ruined, but the next 
visit I paid to the orchard they were all gone; where they went I don't 
know, 

Mr. Lelong: Statements have been made that trees infested with the red 
scale have been taken into Oroville and the scale had seemingly disappeared 
afterwards without any apparent cause; and this was attributed to climatic 
influence. This I think is a mistake, because during the last two years there 
have been a great many specimens sent from that locality which the writ- 
ers have claimed was the red scale, but in no instance has there ever been 
received a specimen of the red scale from those districts; in most cases it 
has been the brown or soft orange scale; the color of it resembles the black 
scale. The red scale lives in the hottest country on the globe; it destroyed 
many orange groves on the Cape of Good Hope, where the thermometer in 
the summer goes up as high as 125 degrees; where the trees in the summer 
have been scorched until nearly ruined for a time, but the heat did not kill 
the red scale. No specimens of the red scale have ever been received at 
the office from that part of the State, 

Mr, Motherai.:^ At Marysville I was told that twelve or fifteen years ago 
the scale was carried there and it took ten or twelve years to spread over 
that little town; there must be some condition, cKmatic or otherwise, that 
has not been favorable for their multipKeation. 

Mr. Kimball: It is clear that the red scale does not spread rapidly. It 
has been at Riverside for a good many years, and last season the citizens 
decided to take heroic measures for its extermination; and they bought 
some three or four blocks of land nearly in the center of the town of River- 
side, and cut the limbs entirely back," making the trees hitching posts. 
I think they paid $5,000 for the privilege of cutting off the tops of the 
trees, and they thereby probably entirely exterminated the red scale from 
Riverside. 

Mr. Lelong: I hope it will not be inferred that the scale that exists in 
Marysville is all over everything. Marysville has but very few orange 
trees, which are generally in gardens and front yards. There is one small 
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orchard near the river. A great many reports are made that the scale is 
fill through there, but I do not suppose there are five hundred orange trees 
in Marysville or vicinity, and it is confined to that locality. 

Mb. Pyle: They say every man is happy when he has a hobby to ride, 
j^ixd no man is happy without a hobby. Now I cannot let go of the raisin 
proposition. We have among us very eminent raisin men who have made 
ft business of that matter, whose property is threatened, and they ought to 
be making investigations, or to have made investigations and experiments, 
and be able to tell us something about this vine disease. Now, this is a 
matter that should not be hidden, and I think it is the duty of any man 
in Fresno County, if he has lost a vine from that cause, to let this Conven- 
tion know it. 



FIG CULTURE AND SEEDLING SMYRNA FIGS. 

Essay by E. W. Maslin, Loomis. 

A fact is a serious thing, and the most difficult matter in this world to 
determine. And this truth all horticulturists appreciate who have ever 
endeavored to ascertain the origin and characteristics of any new varieties 
of fruit. We are deeply interested in knowing, for a certainty, whence 
came and how originated an approved variety of fruit; first, that the first 
grower may have the credit of his experiment so that others may be incited 
by his example, and secondly, that others may repeat the experiment, 
under, possibly, better conditions, I once wondered why there should be 
so much doubt as to who originated the Muir, Thissell, or McDevitt peach, 
or who imported the Zinfandel, Tokay, and other varieties of grapes. I no 
longer wonder since my experience in searching for the Smyrna ^g or fig 
of commerce. For six years T have pursued it in nearly every county, but 
have not yet found it. Nearly every nurseryman^s catalogue tells you that 
he has the true Smyrna fig, and at each county fair there is an exhibitor 
who has the Smyrna fig, which, in the stereotype language of the commit- 
tee on prizes, ^*is superior to the Smyrna imported fig, and must displace 
it in the markets of the world. ^' I have found but one grower who has not 
confessed to me that the so called Smyrna fig was not a Smyrna fig, but 
was only so called because it was white — nurserymen never confess. 

The truth is that there is not at this day in the State a fig which we can 
say positively and with absolute certainty is the same fig as the Smyrna 
fig of commerce, or if any one has produced a Smyrna seedling that it is 
<jqual to the imported fig. It seems to me the veriest nonsense to declare, 
^9 is declared each year, that certain dried figs are superior, or even equal, 
^ the Smyrna fig. The Smyrna fig has established its character, and is 
^ccepted in all the markets of the world as the highest type of dried fig, 
^^ is the standard fig of commerce, and it is useless to try to supplant it by 
^ny fig not at least its equal. 

The edible fig, as we find it, is a collection of small fruits surrounded by 
^ fleshy tissue abounding in sugary juice. The thinness of the skin of the 
^^ceptacle, the amount of saccharine matter and fleshy tissue, and the 
^^mber of seeds, determine the quality of the fig. The excellence of the 
*^^yrna fig lies, as Mr. Gustav Eisen has so well and often pointed out, in the 
^hundance, in the receptacle, of the minute fruits or so called seeds, and 
^^pecially in that these seeds are filled with albuminous matter of a strong 
^^'omatic flavor. No one mistakes the taste of a Smyrna fig, and this taste, 



-^vuiaxic flavor. JNo one mistaKes tne taste oi a bmyrna ng, ana tnis taste 
*^ acceptable to all, is derived solely from. the seed- Until, therefore, we 
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can produce a fig containing fruits or seeds filled with like albuTninouft 
matter, we cannot hope to equal the Smyrna fig. I believe it possible to 
produce such a fig, though Mr. Eisen doubts it. He suggests the theory 
for many centuries accepted in Asia, that the edible or carica fig contains 
no male flowers, and that the female flowers are fertilized by an insect pro- 
ceeding from the capri or wild fig, bringing the pollen of the male from the 
latter fig and depositing it upon the pistils of the female flower in the for- 
mer; that such pollenization hastens the maturity of the edible fig, enlarges 
it, and causes the formation of the albuminous matter. If this theory ig 
correct there is no room for experiment. It is true, as he says, there are no 
figs in California which contain fertile seeds. Incited by his example, I 
have examined hundreds of figs, and failed to find the germ. A trained 
microscopist in Sacramento has for several years been trying to find the 
male flower, but without success. But this proves nothing. It does not 
prove that the Smyrna seed will not produce a Smyrna fig. Some of the 
most learned botanists of Europe have given profound study to the char- 
acter and origin of the edible fig of Smyrna, and they are not agreed. 
Entomologists are even discussing as to which order or class the fig insects 
belong. But while so much learning is expended upon theory, I have yet 
to read of any savant following the only true and Yankee way to determine 
the truth, i. e., plant the seed and wait for the result, while I do read that 
in Aiden the fig is produced by seeds, layers, and cuttings. 

Gasparini, as early as 1840, made experiments in the caprification of 
the fig in Italy. His experiments covered a period of about five years, 
and his conclusion was that the intrusion of the insect was a damage to 
the fruit; that the capri, or wild fig, and the carica, or edible fig, are dis- 
tinct genera, and, therefore, the capri fig is incapable of fertilizing the edible 
fig- 

Graf Solms Laubach regards the edible fig as of one race and the capri 
as of another race, of one and the same species — the former having devel- 
oped from the other under conditions of cultivation. 

Franz MuUer says he agrees with Linnaeus that they represent difl'erent 
forms, the male and female, not proceeding one from the other, but devel- 
oped side by side by natural selection. He cites in support of his position 
that the seedling offspring of the fig, fertilized by the capri fig, consists of 
varieties of th'e edible and capri fig, pure and simple, without any forms 
intermediate between the two parents. 

Once a king propounded to his learned men this question: Why is it 
that a fish put into a bucket of water of known weight will not increase 
the weight of the whole? Whereupon the literati began to discuss the 
question. It was assumed, of course, that the weight would not be in- 
creased. The point was to present a theory which would account for the 
assumed fact. The discussion waxed hot, fa-ctions were formed, and the 
kingdom was in danger of being rent in twain. Finally a poor fellow of 
Yankee mind suggested that a fish be put in a bucket of water and 
weighed, to determine the fact before further discussion. It was done, 
and discussion ceased, but it is recorded that scientific men of that era 
lamented that the experiment had removed from scholastic philosophy a 
very interesting question. 

After I had read, so far as I could, the discussion upon caprification, 1 
put the fish in a bucket of water and weighed the whole. In other words, 
I did what should have been done before, I planted the seed of the Smy^D* 
fig and raised a Smyrna Jig. 

In the spring of 1885 I bought in San Francisco a box of the larg€8* 
Smyrna figs which I could find, and sowed the seeds in a hot bed, letting 



the growth remain until 1886, when the trees were planted on a hillside in 
deep, warm granitic soil. They have made a wonderful growth, the trunks 
being from four to six inches in diameter, and the trees ranging from ten 
to fifteen feet high. They have never been irrigated, but have been culti- 
vated. They have borne this year an abundance of fruit, which, while it 
remains on the trees, has not matured. The figs are about the size of a 
pigeon's egg, the receptacle well filled with flowers, but so far I have not 
observed any seed. My impression is that the forces of the trees have been 
expanded in making wood instead of fruit. 

Determined to have the best fig in the country, I wrote, in January, 1886, 
to H. K. Thurber, of New York, one of the leading importing merchants 
in the United States, requesting him to obtain for me a box of the very 
best Smyrna figs, telling him my purpose. He replied as follows: 

New Yobk, February 1, 1886. 



Layers; 

the best ^ . „ . 

wonderful soil and climate you should successfully raise a iig equal to the Smyrna fig. 
Very respectfully yours, 

H. K. THURBER. 

The seed of these figs I sowed in a hothouse. Fully a month elapsed 
before there was a sign of growth. Later in the spring of 1886, the young 
trees were transplanted to the nursery, and planted in rows two feet apart, 
and eight inches apart in the rows, and immediately covered with straw to 
shield them from the sun. They received no irrigation. In the spring of 
1887 they were set out in the orchard twenty-five feet apart hexagonal or 
triangular form. They were allowed to grow as many branches and trunks 
as came, for the purpose of inducing extensive root growth. In the spring 
of 1888 they were cut down close to the ground, and of the sprouts which 
came, one, the strongest, was selected and the others removed. As the 
stem or trunk grew, the lateral branches were pinched back, but not 
removed; pinched only that the stocky growth might shade the trunk, and 
not allowed to grow that the forces of the sap might be concentrated to 
making a leading shoot and a stocky trunk. The fibrous roots at the sur- 
face were removed to force the tree to depend on the lower system of roots. 
I am not offering this culture as the best. I have not observed sufiiciently 
to form a firm opinion which is the best mode of preliminary culture. The 
only pruning I have done is to sucker them and cut out the crossing wood. 
These trees bore fruit this year upon the wood growth of 1889. I have 
about ten acres planted altogether — seven acres of the sowing of 1886, and 
three acres of the first sowing. The fruit did not drop but remained on 
the trees until the late storm. A few days after the storm began I found 
on four of the trees about a dozen perfectly ripe figs. They were about the 
size of a pigeon's egg, cuneate or wedge shape, but rather flatter than the 
White Adriatic, with a short stem. Their color was a lively yellow, the 
flosh amber, but containing only a few seeds, which were very small. The 
taste was deliciously sweet. The other and immatured fruit was well 
packed with fleshy tissue, and except that it was green, did not differ in 
appearance or shape from the ripe fig. 

One fact to which I wish to call attention, and a very important one, in 
J'elation to the necessity of caprification, is that the leaves of all the fig 
trees grown from seed obtained from Mr. Thurber are identical in type. 
There is not the slightest indication of the cross fertilization by the wild 
%5 such as a wild or scraggling 
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bark. The growth of the tree is very upright and the color of the wood ig 
the same. The small size of the ripe fruit, I ascribe to the lateness of m^, 
turing and the youth of the tree. I have brought with me some of the 
leaves of the trees which bore the ripe figs, to which I invite your attention. 

In respect to proper pruning I have nothing that 1 can offer with cer- 
tainty. In my reading I find that in the valleys of the Meander and Aiden 
whence come our best imported Smyrnas, the trees are forked at six feet 
from the ground, it being claimed that this is necessary to produce the best 
fig. I have forked my trees at all distances under four feet, so I shall be 
able in a few years to determine the question. There is one point upon 
which I seek information and I shall be grateful if some one who knows it to 
be a fact will state whether it be true, as has been stated by some writers 
that pruning the branches annually has a tendency to diminish the size of 
the fruit and the ability of the tree to bear fruit. 

It must be remembered that the White Adriatic bears its fruit upon the 
wood of the current year, and I think such will be the habit of the Smyrna 
fig. If such is the case, and the old wood is not to be pruned away, the 
trees will grow out of control. On my seedling, the growth of branches 
has been six to ten feet, and I notice that the larger wood buds for next 
year's growth are out toward the end of the limbs. If the limbs are not 
to be reduced it seems to me that in time the tree will become too top-heavy, 
and the fruit too high for economic picking. 

It is yet to be determined which is the best section of the State for the 
culture of the fig. In the valleys, no doubt, the tree growth excels that in 
the foothills, and possibly the fruit will be larger, but taking the White 
Adriatic as an example, I should say that the fruit of the foothills, at least 
of Placer County, has a tenderer skin, the flesh is lighter in color, is more 
transparent when dried, and contains more saccharrine matter than that 
of the valleys. Dr. Still man, who visited the Smyrna district, informed 
me that the climate and topography of the foothills of the Sierra Nevada 
were identical with that of Smyrna. 

As to the best variety of plant, I suppose it is conceded that the White 
Adriatic is the best. But for those who desire to experiment further it 
may be interesting to know that the Brown Turkey, well sulphured, cures 
as beautifully as the White Adriatic. Dr. Stillman, in 1887, informed me 
that of the importation -made by him in conjunction with the " Bulletin" 
Company, but one tree bore an edible fig; that the others were wild trees. 
In 1888, he sent me three small trees of the variety, which bore this year. 

The variety, I was informed, was the Brown Turkey. I have some of 
the leaves with me, and would like to have the variety identified. The 
fruit was dried this year by Mr, James Curry, of Loomis. It was sul- 
phured about an hour, and the result was a fig fully equal, in all respects, 
to the best White Adriatic of Placer, except there was slightly less fleshy 
tissue. 

I hope I may be pardoned for alluding to a subject not strictly cognate 
to that of this essay. We are on the threshhold of entering upon a great 
industry. Fig culture, I confidently believe, will, in five years, rank in 
importance with that of the raisin, prune, or grape. Now is the tinae, 
before it is too late, to establish the nomenclature of the varieties of figs that 
will be grown and offered to the public. I confess I see the difficulty, but 
if this Convention, or the State Board of Horticulture, assumes the author- 
ity to name varieties, their action will be respected, just as, by an unwritten 
law, the right to name a plant by the discoverer is respected by the scientific 
world. We are already in confusion in respect to the names of certain 
varieties of fige. Mr. Milco, now deceased, informed me that he import^ 
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tlie White Dalmatia, which, by some one, was named the Enrich, and that 
name was afterwards changed by a nurseryman to the White Pacific* On 
the other hand Mr. Milco put on the market an alleged importation from 
Dalmatia, which he called the White Adriatic, which a veteran fig tree 
importer of undoubted integrity told nae had been imported by him over 
twenty years ago, under the name of verdonL 

An instance right at hand of the confusion incident to naming varieties 
without the investigation of a body of men charged with the duty of deter- 
mining names and varieties of fruits, is presented in the naming of the fig 
grown by Mr. Parker, of Placer. Mr. Parker claims that the fig is a product 
of a tree imported as a genuine Smyrna by the "Bulletin" Company. If such 
be the case, as we do not know the name of the variety, it would seem most 
appropriate to call it the Bulletin Smyrna, to distinguish it from other im- 
portations. But Mr, Parker choose to submit the fig for a name to a phy- 
sician interested in horticulture, who named it Elemi^ and defended the 
name because it was one adopted by the Smyrna growers on account of the 
similarity of the color of the fig with the color of a resin called Elemi, and 
cites the Dispensatory for his authority. If Mr. Parker had submitted the 
question to the State Board, it would have known that the word used on 
the imported boxes is Eleme and not Elemi, and that it simply indicated 
that the figs were hand pulled. To call a fig an Eleme fig is as ridiculous 
as to name a peach a sun-dried peach. Eleme is a corruption of the word^ 
"EUeme,^' meaning hand-picked or pulled. See "Pharmaco-graphic," by 
Flecker & Hanbury. 

I hope there are others beside myself who are experimenting in growing 
a seedling Smyrna. To such I say, do not be discouraged. A theory is 
not a fact. You alone can determine the fact whether it is possible to 
grow a true Smyrna from the seed. Think what a benefit it will be to the 
State if successful, and be hopeful. If you succeed, think of your reward; 
living, you shall win renown, dying, you^ shall be remembered by those 
whom you blessed, and shall depart witli the sweet consolation that you 
left the world better than you found it. 

Mr. Parker: One word further in regard to the name given to the Bul- 
letin Smyrna fig. In justice to Dr. White, I would say that the first I 
ever heard of the name " Elemi," or whatever they call it, given to this 
^fi,<, was in a letter I received from Dr. White (I think it was about the 
time of the Convention at National City) asking me if I had ever named 
the fig. I told him that it only had one name with me that I knew of, 
and not being a fig expert I still continued to call it the Bulletin Smyrna 
fig, from the fact that the "Bulletin" had imported the cuttings from 
which the figs were grown in 1882. Dr. White suggested that name, giving 
his reasons, on account of certain characteristics of the fig that bore that 
iiame in the country from which it was brought. 

After discovering the value of the fig which I have the pleasure of grow- 
ling, I wanted to ascertain how to cure it, so as to make a marketable 
s-rticle of it. I read, and the more I read the more I became befogged, be- 
cause there were so many processes reported to be the process used in 
°^yrna. So I went to work with my figs; I dipped, I scalded, I put them in 
'^J^ne, I dipped in alkali, and the result was I fed them to the hogs. They 
^^re not worth anything. That was my proceeding a year ago this sum- 
mer, and I could make nothing edible or anything like the Smyrna fig; 
^ the last picking of my figs, a year ago this fall, I simply gave them a 
y^^T slight sulphuring, and threw them on a tray, placed them on a shed 
*^ the sun, and gave them no further attention for. several days, when !(> 
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went to look at them. I found that the color was very different from what 
I had before, which led me to examine them and to care for them from that 
time on until they were matured; and the result was I produced a very 
excellent fig» in my opinion, to eat; and I concluded this year I would try 
to see what I could do with them by the simple process, and have snc- 
ceeded in making what I esteem to be a very admirable fig. 

I do believe that California in the future will excel Smyrna in the fig 
product, because we have soil and climate, and everything else favorable 
and you will find that it is the natural home of the fig. It is bound to be 
one of the greatest industries in this State, equal to the raisin industry. 
I am not here simply to defend the fig — I don't care a snap what you call 
it; I want to show you what it is. I am not in the nursery business, but 
I am an enthusiast in my desire that you should get the very best that you 
can here in California; I believe in making the very best of everything 
that I can, and to give any information that I can in regard to the cultiva- 
tion of the fig. I have had three years' experience with this fig, and I 
have none other, but in regard to pruning I will say that I have cut these 
fig trees for propagating purposes, for two years, clear back to the bare 
posts, and they have put out each time and made a tremendous growth; 
and the fruit has improved each year, particularly in size, showing that 
the very severe pruning has been a benefit to the fruit, and furthermore 
the fruit is heavier this year in saccharine matter, and seems to be sweeter. 
Now, one word in regard 'to the process of curing them. As soon as I dis- 
cover on the tree that the figs are ready to pick — that is, when they are 
a peculiarly yellowish color, and there will be sometimes streaks of white 
(you soon become expert in ascertaining when they are ripe very readily 
by holding a fig for a moment) — I place these figs on a tray, one above the 
other, and in my bleaching box which I have for fruit, as these are cured 
at the same time I was drying peaches. The box was filled with trays 
from eighteen inches from the ground to the top, and as I never had but 
one tray of these to bleach at a time, that tray went on top of all the rest 
of the fruit, clear away from the fumes of the sulphur, so that no fumes 
could reach the fruit. All the sulphur I placed in the bottom of that box 
was two tablespoonfuls, on a little bunch of paper, which I ignited, and 
I left these figs there until the fumes of those two spoonfuls of sulphur 
had exhausted, which was ten to fifteen minutes, and every bit of the 
smoke that went up to this fruit was perfectly cool, and none of the blue 
flame or yellow flame came near the fruit. It is a hard matter to detect 
in two hours after they come out any signs of sulphur. That is all the 
sulphur that they have had, and if we can produce something better bj 
sulphuring, why not do it? Some will have nothing to do with it, because 
they do not sulphur figs in Smyrna; but because they follow there the pro- 
cess of one thousand years ago, must we follow it, even though we cau 
invent a better one? I believe in progress, and that we can improve on 
these old processes, although we may have to experiment a long time before 
we arrive at perfection. In regard to propagation, it is the simplest thing 
in the world. You can take a fig tree and make a tree from every bud on 
it, they are so easily propagated. Take the buds and plant them under 
certain conditions, and you could make at least 95 per cent grow a^^ 
make a tree. There is a gentleman present who visited my propagation 
bed where the buds were planted this spring. One single bud stands a^ 
average of five feet six in height, the growth this year; and how long ^^ 
it take them to be trees ? And those very cuttings stand with fruit on tbep* 
this year. They are the most vigorous growers and the most prolific,^ 
fruit I ever saw. Those that were planted out three years ago this spD^o 
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one inch in diameter, three feet in height, are standing twenty-six inches 
^ circumference just above the ground, and are fifteen feet high, well 
branched and well formed. It has been said that we have three crops of 
figs, i don't know anything about that. These began to bear, and the 
fruit ripened this year so that I picked the first on the twenty-fifth of July, 
and they continued bearing until the last rain storm (about October 10). 
I knew of no cessation, particularly, in the bearing of these figs during that 
time, and could not discover any indications of a first, second, or third 
crop. Your judgment will tell you how often to pick, but I picked mine 
perhaps twice a week. I found that in the hot weather they ripen more 
rapidly; as the weather gets cooler they are slower. I rejoice to find other 
figs in this country that compare favorably with this, and I shall be glad 
if anybody has a better fig to heartily congratulate them. 

Mr. Maslin: I say we are liable to be in great confusion unless we start 
right. So with Mr. Parker's fig (which is a superior fig, and he must have 
the pleasure of putting it upon the market), it should not be called this 
fig or that fig, as the White Adriatic, and the White Pacific. I brought 
this up purposely, so that it may be determined. There are some rules 
laid down by the United States Experimental Station for the naming of 
fruits, and we want to start right, so as to have short names and distinct 
names. The leaf generally of my seedling Smyrna is like that [showing], 
double-lobed, unlike anything I know of in the State. 

A Delegate: I request that the Secretary give the result of his observa- 
tions and experiments with figs during the past season. 

Mr. Lelong: During the early part of the season I undertook to investi- 
gate as to the different varieties of the fig. The main reason for this was 
that growers seemed to be confused as to the identity even of the most 
common varieties. I received, perhaps, as much as a ton of fruit through 
the mail for identification, and yet samples of the same variety coming 
from one district, or within, perhaps, five or six miles, differed so much in 
general appearance as to cause one to think they were several distinct 
varieties; so that the only thing to be done was to visit these localities and 
investigate. I went down as far as San Diego, and found there, with the 
aid of Commissioner Kimball, a fig known as the White Pacific, grown 
under such conditions that the fig was large, and in many instances, you 
might say, oblong. The skin was reduced greatly, and the quality excel- 
lent, the cavity inside being very small. Then the characteristics of the 
tree were not the same as of those found in other districts of the same 
variety. The growth generally was short, but the figs fruited on the new 
^ood as well as on the old. In Downey, Los Angeles County, I found 
three varieties growing. They had labeled one variety under two names, 
and the party growing it had not distinguished it from those grown under 
<Ufferent conditions, grown on the low land, which produced a larger fruit 
than on high land. The growth of those on high land was retarded, due 
to lack of water. The leaf was small, and the fig appeared to be a dis- 
tinct variety. The party gave it a popular local name, while the other 
trees grown on the low lands he called Smyrna. It is the White Marseilles. 

Two varieties of the " Bulletin " importation can be seen all over the 
^tate. Those varieties are very easily distinguished, and are very well 
distributed all through California. The types are so different that they 
^^n be very easily distinguished from any other fig tree. I want to say 
pi*e, that it is very difficult for any one to determine the true type of the 
^af- You must study it for some time before you can determine the true 
vpe of the leaf as well of the fig; and a person attempting to identify any 
*^ety simply by the foliage and shape pf. the. fruit willtoaak^'a great misr^ 



\^^ 



408 

take, 
were 



REPORT OF STATE BOARD OF HORTICULTURE. 



I once showed a botanist two leaves and jokingly told him they 
from different trees, and I said: "Count the veins and tell me the 
difference." He answered me: " Botanically I find a difference." And 
when I told him that they came off the same tree, he was, indeed, greatly 
surprised. I also took the cells of two figs and placed them under a micro- 
scope, and the]^ differed so much that he became satisfied that there was 
also a difference in the two figs which were cut off the same branch. You 
will find these little differences in all fruits of the fig. 

A party having over two hundred trees of the ** Bulletin " importation 
told me he was thoroughly dissatisfied with them and was intending to 
root them up. I went out and looked at the trees, and told him: "These 
two varieties are distributed all through California, and even in their 
native country they have never been known to produce fruit under eight 
years." These were about six years old; and I also said to him: "If you 
wait another year or two you may get a fig that is much better than any. 
thing we have in California; and if you dig them up now you will not 
have the satisfaction of knowing what you have got." So he concluded 
not to dig them up for two years. " But if they do not bear in two years," 
he said, " they will be dug up." 

In the Vacaville district there are many large trees of this same type. 
One of the trees I have just referred to is a beautiful one; I have never seen 
any, except one out here at Mr. Roeding's, that would compare with it io 
the way it grows. It grows in the form of an orange tree; the limbs are 
not long like those you see on some trees, where they bend down to the 
ground and never lift themselves up again; but these limbs grow upright. 
Here at Mr. Roeding's there are more varieties of the fig in cultivation than 
in any other place in California. There are perhaps between twenty-five 
and thirty varieties now fruiting, but, with few exceptions — the White Adri- 
atic and one or two others — they are not suitable for drying, but are valu- 
able for table use and for crystallizing purposes. The San Pedro is one of 
the finest figs we have in California, but not for drying. The first crop is 
the largest of all; the second crop is one that is very much sought after now 
by canners all over the State, and also by makers of the glaced fruit. Figfl 
are now being canned, and for this purpose a light colored fig, such as the 
San Pedro, is wanted. In the southern part of the State they use the 
Marseilles and the Brown Turkey for this purpose. In Yuba City they are 
using the Brown Turkey, and pay from $40 to $50 a ton for them. 

I find that figs grown in the valleys have a large cavity. The fruits are 
large, and generally, when they are dried, show a very large space, as they 
shrink away. The seeds also vary so much that unless you examine them 
carefully you would be deceived in the variety. Pigs grown on the foot- 
hills contain a much smaller cavity; I have cut such figs open which 
showed hardly any cavity at all; the fruits were small or of medium size, 
and the seeds small, and they contain much saccharine matter. 

As regards processing, I may say that I tried every process I could fin" 
described in foreign publications, I obtained the publications of nearly 
every country in the world, as far as published; it took me about two years 
to get them. All that referred to the fig were translated, and there is ve-^ 
little in the processes that we can make use of in California. The method 
of packing them in sacks and taking them on camels, and washing y^^ 
hands in salt water, is all bosh. We can^t do it in California, and I wouldn 
do it if I could. I tried perhaps twenty different processes this year, an 
spoiled tons of fruit in experimenting. When I discovered that I couj 
not use a process to advantage, one that was cheap and that any one coul 
use, I threw it aside; I had no use for it. Almost every foreign process a» 
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given out through their publications, is misleading. I found in the publi- 
cations from foreign Governments, almost in every instance, something like 
this: " You should be careful to avoid American competition " on olive oils, 
ggs, and on other fruits. Those are the first words that you find in the 
preface of the book. In most instances, the books are published there in 
this way: A premium is offered for a book written on a certain subject, and 
those written are given to the Government and filed away in manuscript 
form, and what is published, I believe is simply to mislead the people of 
other countries, and California in particular. I have letters from almost 
every Consulate throughout the world, where the fig, olive, and citrus fruits 
are grown, and they have told me that it has even been impossible for them 
to go and examine the archives of the countries, in which they are located, 
and get the facts; they invariably say: ^'We cannot get them," These 
papers are for the use of their own Government. 

The process of curing the fig should be one that is cheap, and one that can 
be used by anyone without too much manipulation; because if you are going 
to spend money to manipulate your figs, you might as well keep it in your 
pocket or in the bank, as they will not bring more in price, I made a 
great many experiments, but two of which are valuable and worth follow- 
ing. One is to allow the fruit to ripen — never picking the fruit until it is 
fully ripe on the tree — ^after the figs are shriveled, pick them and put 
them on trays; put one tray on top of another; carefully avoid bruising 
the fruit at all times; then treat them to the sulphur fumes. I have a 
heavy, flat, two-inch iron plate, which I heat with a little stove, and place 
the sulphur on the top of this iron, and in less than five minutes the box 
is entirely filled with fumes. In ten minutes the sulphur has had its 
effect, but the fruit is not then withdrawn; it is left in the box at least fifty 
minutes longer — in all, one hour. The sulphur fumes generate heat; the 
fruit should go through an artificial sweating process. In about an hour you 
will find that by this sweating the skin is greatly reduced. These trays 
are then laid out in the sun. I used no drier. I have abandoned the idea 
of drying figs in a drier; you cannot do it; they are just the same as raisins; 
you may succeed in making first class raisins in a drier, but I have never 
seen it done. After the figs have been out an hour or so, they are turned 
over to allow that part that rested on the tray to become bleached; after 
they have become bleached they need not be handled for at least a couple 
of days; after that time, the more they are handled, rolled between the 
fingers, the nicer they will be. After, say about four or five days, if you 
have hot sun, the figs should be taken in and placed under a shed or in a 
house where there is a strong draught; they dry then very quickly. I put 
them under the shed in the draught after they are dried, but not hard; if 
allowed to lay in the sun until they get very hard, they cannot be softened 
again without artificial means. As soon as the figs are dried, I put them 
into wire baskets and dip them into boiling water. Instead of using any 
prepared material, after having tried almost everything that was recom- 
mended, I came down to the simple process of pure water, and find that it is 
the best of all. It must be boiling. Into this boiling hot water I immerse 
t^^ figs two or three times, and turn them out just as pink and as pretty a 
<^olor as you would want to have them. 

A Delegate: What is that for? 

Mr. Lelong: That washes off all the dirt, kills all the germs, fills up all 
the pores, and the figs become a nice pink color. You will find that in this 
Process there will be at least two colors of figs, for the reason that those figs 
tliat are shriveled considerably on the, tree will become darker, while those 
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that are just perfect will become of a light pinkish color. You will have 
two grades of beautiful figs. 

A Delegate: Are not the dark ones the best? 

Mr. Lelong: They taste just the same; you cannot tell the difference 
The only difference would be that of color. I will show to the members of 
this Convention figs prepared in this way, with no other processing but the 
hot water. The figs contain enough sugar, which in time crystallizes on the 
surface. If you want to give more gloss, you could put a little glycerine into 
the water. [The figs so prepared are shown to the delegates for their in. 
spection.] I would like to state that all these figs are of but one variety^the 
White Adriatic (CaL). In conclusion, I will simply call attention to this 
fig, which Mr. Maslin spoke of as being called the Verdoni by Mr. Wil- 
liamson, or some one. It is one of the unknown varieties. It is of a beau- 
tiful amber color. For drying purposes I could not determine its desirability 
excepting this: that it is white fleshed, and white-fleshed figs do not make 
as good a dried product as a red-fleshed fig. 

Mr. Maslin: That is another illustration of these confusions into which 
we fall. Mr. West is, and has been for years, one of the most extensive 
growers of figs, and he wrote me that he had imported the White Adriatic 
as the Ficus verdoni; and I saw, not long ago, a catalogue in the State 
Library describing the White Adriatic as the Ficus verdoni. Now, here is 
another gentleman who calls a distinct variety the Verdoni fig. 

Mr. Lelong: If I understand Mr. Williamson, he got the fig from Mr. 
West, and in the essay he read at Sacramento, he wrote about this fig, 
which was supposed to be the White Adriatic. He did not know what he 
had, as it had never fruited until this year; still he gave it the name Ver- 
doni. Mr. West, I believe, claims to have imported it as the Verdoni. 

A Delegate: Mr. West imported what is now called the White Italy as 
the Ficus verdoni^ and Mr. Milco, desiring to have some fame, christened it 
the White Adriatic, There is no such tree known as the White Adriatic 
in Europe. 

Mr. Lelong : No, there is no such name there. 

Mr. Block: How many pounds of green figs will it take to make a 
pound of dried ? 

Mr, Lelong: That depends entirely upon the state of the fig; however, 
about three pounds, more or less. 

Mr. Denicke: What we call the White Adriatic comes from foreign 
countries, and is called there Carignion. The fig we call here the Smyrna, 
which is an inferior fig by far, considering the thickness of the skin and 
the size, is the Biolitza. Now, as we have gone wrong in calling this the 
White Adriatic, I think it is best to leave it as it is, and to call any other 
variety, of which there are many, by any name we see fit. We are as 
much entitled to call our figs by their own name in California as they are 
in any other country, A remark was made awhile ago about this word 
'' Eleme," which is a Turkish word, and signifies plainly select; anything 
select is eleme. 

Mr. Lelong: There is a young gentleman here, Mr. Tcherassey, a student 
of the College of Agriculture, at Constantinople, and I think he can tell 
us about it. 

Mr. Aaron Tcherassey: I cannot express myself very well. I did not 
study this question of fig culture in Turkey, and I cannot give you any 
opinion with assurance, but I can tell that eleme is a Turkish word, as the 
gentleman says, and signifies no more than selection, and may be no noore 
than one kind of selected goods. That is what I know without a particu- 
lar knowledge of the kind of fig. I know that in Smyrna there are com- 
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inonly only two varieties of figs, Lubia and the Bultizicar. They are very 
good, sweet figs, and the Lubia only is exported to foreign countries. There 
are not many varieties — only two — and the cultivated area of the fig is not 
very extensive, only about Smyrna and in some place about Itua. 

J. S. Dore, of Fresno: I think that the secret of making a good fig, a 
better fig than the average of those that I have seen, lies in the curing. 
They should not be dried too much ; most figs are dried until they are 
leathery, and present anything but a nice appearance, and then they are 
not put in sufiicient quantities to sweat as we do our raisins. My idea is 
that the fig should be dried, but not too dry, but just so that they will 
keep, so that they can cure. That can be determined by an examination, 
or by experimenting, perhaps. They should be then put in boxes or pack- 
ages of fifty or one hundred pounds, or more, and allowed to sweat in the 
Bame manner and for the same purposes that a raisin is cured; then, when 
taken out from the sweat box they are very moist, very damp; you would 
think they were all going to rot, but you open them up and air them a little, 
and they will come out all nice and dry, and then they can be packed in 
boxes, and you will see the product like the boxes that are being passed 
around. I tried dipping some in salt water, but I thought I could taste 
the salt, and I did not exactly like it. I sulphured some for a long time, 
and then put them in hot salt water, and it made them too wet. I think 
that by treating them as I have described they will keep, with that jelly- 
like appearance that is desired. I think the figs should either be picked 
off with the thumb and finger, or cut off with a knife, or something of that 
kind, so as not to break the skin of the fig, and then when laying upon the 
trays I think they ought to be some distance apart. 



FRUIT DRYING. 

Essay by J. L. Moshee, San Jos^. 

In considering the process of curing and drying fruit, we can scarcely 
comprehend the magnitude of the subject. In looking back over the 
Horticultural Reports we see how fully and thoroughly these subjects have 
been discussed; yet each year brings us fresh experiences. Indeed, I think 
the time is not distant when the drying of fruit will revolutionize the can- 
ning industry. 

The bulk of our dried fruit is dependent on the eastern market, and we 
are trying by quality and attractiveness to increase the demand for our 
products. To a great extent the attractiveness is carried too far, at the 
expense of quality. Take the apricot for instance. I will vouch for the 
statement that but few eastern people really know of the rich juicy flavor 
of the ripe fruit. Picked while green, and left to ripen while traveling 
several thousand miles, to arrive in an insipid, tasteless state, to be no 
longer recognized by a Californian as one of California's choicest fruits, 
<^ompared to the ripe fruit just picked from the tree. No wonder the east- 
^J'n gentleman, who once visited our Horticultural Society, made the 
Remark: that ''the first apricot I ever tasted, I bought from a Chicago 
fruit stand for five cents; I threw it away, exclaiming it was nothing but a 
species of squash." 

It is claimed by many dealers and growers that the demand for the 
teed apricot is decreasing, and to some extent this is true. I attribute 
*uis to the erroneous idea that the fruit must be picked-before^ti^ly^ge^^^ 
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and over sulphured, making a white, presentable article to look at, but bitter 
and astringent to the taste. Who among us would think of picking a half 
ripe apricot to eat out of hand, in preference to one fully ripe ? And what 
holds good in the green fruit will be exactly the same in the dried product. 
And yet there is a better demand at better prices by most buyers, for the 
unripe, over-sulphured fruit. This is discouraging. 

Last summer a buyer left me a sample of the unripe, bleached article 
and said: " If your fruit was as white as this I could pay you a higher price.''* 
I laid it with my thoroughly ripe fruit on the table. On my return a 
few hours after, I found my fruit covered with hundreds of ants determined 
to carry it away, while they entirely avoided the buyer's sample. And 
again, ripe fruit, on account of the accumulation of sugar, weighs heavier 
than the green, which is an object. 

For the ripe and properly cured apricot, the demand should be unlimited. 
When our customers more fully learn the value of rightly prepared fruit, 
and we ourselves the way to prepare it, the consumption will increase. 

One of the things most necessary and largely neglected is the proper 
grading of our fruits before drying. It saves labor and the fruit dries 
evenly. The fruit should be kept separated and sold in its different grades. 
This will be more satisfactory and remunerative, besides giving the pro- 
ducer a standing for his fruit. But if left ungraded, the small fruit is 
dried up and shriveled before the larger is cured. This fruit must be sold 
at a lower price or must be assorted; and even then the small over-dried 
fruit will be a loss in price and weight. If the small fruit is graded out 
and properly dried it will make a good salable article. 

Sulphur, — ^I claim the true flavor of the apricot is in its deep yellow 
color, and this is obtained by its ripeness, retained by sulphuring. As 
soon as cut and exposed to the sun and air, fermentation soon takes place 
and the fruit turns dark, sometimes black. Proper sulphuring will stop 
fermentation and retain is original color. We know that sulphur fumes 
and sulphuric acids are poisonous, and if sulphured fruit were eaten as 
soon as removed from the sulphuring box the results might be disastrous. 

As the fruit is evaporated, so also is the sulphuric acid, and I believe if 
properly sulphured fruit were analyzed, there would not be found enough 
sulphuric acid in a large quantity of the dried fruit to kill the native Cali- 
fornian — ^the flea. 

If frait be picked before ripe and over sulphured to produce whiteness, 
it is devoid of its true rich taste and flavor, and only requires polishing to 
malce buttons. 

When I^ say that the time is not distant when the drying of fruit will 
revolutionize the canning industry, that is not too strong an assertion. 
Properly dried fruit will, at the present time, excel the ordinary grades 
of the canned article, and each year, with our new experience, we will 
obtain a supremacy never yet reached. The great object to be obtained is^ 
to retain in its different' stages of drying the natural virtues of the fruity 
and to learn where and what are the changes that take place. 

Mr, B. M.^ Lelong, our Secretary, has added to his oflBce an experimental 
room, and is fast becoming a living encyclopedia on this subject, and io 
time will make some valuahle disclosures, 

DISCUSSION. 

Mr. Hatch: There is no one in California that has put up as pretty frui^ 
as I have seen of Mr. Mosher's. I don't want to compete with him; I want 
him to dry my fruit for me. 



Mr. Thissel: I have had considerable experience in drying fruit, and, 
like Mr. Hatch, I don't think my fruit compares with Mr. Mosher's; there- 
fore, I think I can take a lesson from him, instead of trying to instruct 

Mr. Hatch: If Mr. Mosher's plan is practicable on a large scale, and I 
do not know why it should not be, I think the sooner we adopt it the better, 
providing it only tastes as well as it looks; it need be no better. 

Mr. Lelong: I want to state, Mr, President, that Mr. Mosher^s business 
is on a large scale; he dried over five hundred tons of fruit this year. 

Mr. Mosher: I would like to say I have a few cans of fruit, which was 
dried herein Fresno over a year ago, and was put up in cans about four or 
five months ago, and I had forgotten about them until I started down here; 
you can open them and see how they compare, I wish we had some 
grades of canned fruit to compare with them. This fruit has been dried 
and laid nearly a year, and then it was cooked and canned in the shape 
you see it there. 

Mr. Hatch: What is the idea of canning dried fruit? Is there any rea- 
son why it should be done? 

Mr. Mosher: I think there are a good many good reasons. In the first 
place, I think in the future we are going to get better fruit by drying, for 
the simple reason that we can dry the fruit when it is very ripe. I think 
we cannot get our fruit too ripe. Now, one little can of fruit holds two 
pounds and a half of the dried article; there will probably be of peeled 
peaches, fifteen j ars of fresh fruit in that one little package that only weighs 
about two pounds and a half. I think that would be quite an item on 
freight alone. I would can it at its destination. If you figure up the 
freight on a carload of dried fruit, and the many carloads it would make 
after shipping, it would be quite an advantage in freight. 

A Delegate: What is the advantage of canning it at its destination? 

Mr. Mosher: Saves in freight and cost of packages. 

Mr. Hickmot: Don't you think that will be a great detriment to the 
selling of California green fruit in cans? It certainly is not as good as fruit 
that is canned green. Take green fruit in its proper condition and can it, 
and then take dried fruit and ship it East and can it, and it is going to give 
a very black eye to California goods. 

Mr. Mosher: That may be, but I think now that this canned fruit will 
far excel the ordinary grades of fruit that are put up in California. 

Mr. Hatch: Some years ago I used to think that if I ever did get enough 
fruit to run a cannery, that I would want a cannery at my own place; but 
hefore that time came I decided like this: that while it took one pound of 
green fruit to make two pounds of canned fruit, it would take five pounds 
of green fruit to make one pound of dried fruit, and that was as one pound 
is to ten in freight, and we would necessarily have to dispose of large quan- 
tities of fruit, and the freight item would be an immense one, and make it 
almost impracticable to depend on canning alone for our market. I think 
that we ought to improve our methods of drying to such a degree that our 
dried fruit, when placed before the most fastidious, will be such that he 
^11 say it looks good enough to eat. Take such fruit as this and stew it 
and put it in a glass plate, and it will look good enough to eat and taste 
good enough to eat; it has every quality that is necessary to make it desir- 
able to those who want fruit, and it would be only a wild notion that any 
?ne would want that fruit put up in cans. It would be so much nicer to keep 
It in a little package. It looks to me like fi proposition that would not be 
desirable to follow. 



Digitized by 



\^oogle 



414 



REPORT OF STATE BOARD OF HORTICULTURE. 



Mr. Aiken: One point made by Mr. Mosher was: Take, for instance, a 
green plum; they can it; if it is ripe, they dry it, send it East, and after- 
wards can it. The question is, which is the better fruit — the hard, sour, 
egg plum, canned here, or the ripe fruit dried here? 

Mr. Hickmot: I would like to deny the statement that the canneries 
can a green egg plum. We can the yellow egg plum when it is in a fit con- 
dition to stand; we do not do it otherwise, because it is not merchantable. 
We have got to get the color in the cooked plum to sell it, and we get it as 
near as possible in a perfect condition — not too green, and we do not want 
it too ripe. If you take a box of dried fruit and go to put it in cans, I will 
venture to say that not over 20 per cent can be used for canning at all. It 
must be well selected to make a merchantable article. We all know in 
making up a box of dried fruit, the top layer is very nice and the under- 
neath not quite so good; and when you come to put it in cans to be criti- 
cised, you will find it is not quite so profitable as you may think. I want 
to state that there is an erroneous idea throughout the United States that 
the canneries will use everything that comes in.' If we did that, it would 
take but a short time to ruin our business. I believe that sulphuring the 
fruit is the greatest mistake in the world. I do it, as Mr. Hatch says, but 
I believe it is wrong; the flavor of the fruit is gone after it is sulphured. 

Mr. Mosher: It is not my idea to be antagonistic to the canning indus- 
try; it is my belief that with our experience from year to year we will 
in time revolutionize the canning industry. For instance, the apricots 
which we sell to canners in our valley, I don't care how nice they are or 
how large they are, I would not put them up as my first class fruit. The 
fruit that I would put up the canners would reject, because it would be 
too ripe; it would not be of nice form, but would be soft. It was not my 
intention in this paper to advocate the idea that this fruit should be shipped 
East, and cginned; if shipped East, and our customers learn to like it as 
well if not better than the canned fruit, they will use it in preference, and 
that will revolutionize the canning industry. So far as sulphuring is con- 
cerned, my friend says that the fruit is better unsulphured; it may be, but 
what kind of fruit can you get by not sulphuring it? This summer I have 
tried some fruit, sulphuring it ten minutes when it was very ripe, I sold it 
for 3 cents a pound. It was black, and I don't believe there is a man here 
who has had a great deal of experience in drying fruit that can take a real 
ripe apricot and produce a nice article without fumigating it. It will turD 
black. If it is cut while it is green, perhaps you might get a fruit that 
would not turn dark; but if you want to get the true flavor, it has got to 
be ripe, and if it is ripe, when you dry it without sulphuring it will turn 
black. I have one lot that is almost totally black, especially where it was 
overripe. 

Mr. Kimball: I want to ask Mr. Mosher what is the efiect on the flavor 
of the apricot or other fruit by sulphuring? Is the flavor removed by sul- 
phuring or not? 

Mr. Mosher: I could not tell. The very ripe fruit that I have sulphured 
I know is good, nice fruit; the fruit that I did not sulphur is unfit for any- 
thing, and I sold it for 3 cents a pound to make marmalade. I cut out 
the black part of it, the ripest part, where it is very dark, and they used 
the rest for some kind of a preparation— jelly, or something. With sul- 
phuring, it would have been nice fruit, and I would have got probably 12 
cents a pound. 

Mr, Thissell: I want to give you a little of my experience in sulphur- 
ing; before I do I want to ask Mr. Wickson if he has ever discovered any 
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traces of sulphur in the dried fruit that he has used that I have manufact- 
ured. 

Mr. Wickson: I would like to state to Mr. Thissell that they were very 
acceptable, and freely used in the family, and used up very quickly; but I 
must acknowledge that I thought I could detect a little taste of sulphur 
in them, 

Mb. Thissell: That is just exactly what I wanted to know. My plan 
of manufacturing my apricots is this: First I allow them to get perfectly 
ripe upon the tree; then we pick them, cut them, and as soon as possible 
after cutting, we put them into boxes and sulphur them. We always allow 
them to remain in the sulphur box according to the ripeness of the fruit; 
if extremely ripe, we sulphur thirty minutes; if a little green, we sulphur 
them a little longer. My sulphur boxes hold forty boxes of cut fruit; into 
them I put four pounds of sulphur and set it on fire; the box is closed up, 
and I let it remain the length of time which I have stated; remove the 
sulphur. And Mr. Wickson is the first man that I ever have heard that 
made any complaint in reference to the sulphur being upon the fruit. I 
am glad to hear him state what he has stated in reference to the matter, 
for the fact of it is that if it is injurious to the fruit, I want to know it. 
My peaches I treat the same way exactly, and I must say that I have had 
success in manufacturing dried fruit, and also sulphuring. 

Mr. Mosher: I think the proper way to test this would be to have some 
good ripe fruit sulphured and unsulphured, and put the two in kettles, 
and have it cooked and passed around. 

Mr. Hatch: It makes little difference what we have to sell, if it is only 
pretty and large. Take for instance our poorest grape and the poorest plum, 
in real quality; they bring the highest prices in the eastern market, and 
there is where our dried fruit goes. What is the difference whether it 
tastes good or not? The pretty always did bring the highest money. 

Mr. L. W. Buck: I am not a person of any very large experience in sul- 
phuring fruit, as I have not been at home at the season that the fruit has 
been dried. In conversation, however, with a gentleman who handles more 
California dried fruit than any other man in the East, we discussed the 
merits of both canned and dried fruits at the present day, as compared 
with those of a few years ago; and it was his opinion that the improved 
quality of our dried fruit is tending more and more each year to lessen the 
demand for California canned fruit in the East, while increasing the 
demand for our dried fruit over all eastern products. I asked him how 
he accounted for that, and he said that the improvement in the quality of 
dried fruit was making a fruit that was taking the place of canned fruit 
in the East. I asked him if other sections of the United States were mak- 
ing the same improvements that California was in her dried fruit product, 
and he said no, that with the exception of a very few localities that were 
furnishing a very fair evaporated fruit in the East, there was no improve- 
ment — there was no improvement in the sections that furnished the bulk 
of the dried fruit that is put up in the East, and the California fruit was 
supplanting it and taking its place as a fancy fruit. In reference to sul- 
phuring he said he did not believe it to be injurious except when used to 
excess. In reference to what Mr. Thissell said, I would think that the 
amount of sulphur that he used would be rather too much; I know that 
^ is more than we use, and further we do not put the sulphur under the 
fruit; we burn the sulphur in a sheet-iron stove with two pipes connecting 
^he stove with the sulphur box, and as a rule we sulphur about an hour, 
nut not with as much as four pounds of sulphur; and if you can detect the 
sulphur in the fruit, it is something I (jould not do. anfl IJiave often tried. 
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I have sometimes thought I could, but then I generally made up my mind 
later that I could not detect the sulphur^ comparing fruit that I knew was 
sulphured and fruit that I knew was not. As Mr. Hatch has said, you 
have got to put the fruit in a presentable condition^ you have got to dry 
good fruit, and you can only produce a good article by drying ripe fruit, 
and you cannot dry ripe fruit and make it of good color except to sulphur 
it. Further, in order toget the most pounds out of fruit, you have got to 
dry it just as nearly soft as you can; you do not want to leave it until it 
is mushy, but the nearer dead ripe it is the better the fruit, the more sac- 
charine matter there is in it, and the more it will weigh; and for that rea- 
son alone I think that it is certainly desirable to use sulphur, but it should 
be used, in my judgment, a longer time and less of it. 

Me. Aiken: Will it preserve fruit better? 

Mr. Buck: I do not know that it preserves it. Ripe fruit cannot be 
dried without turning black. If you take a piece of fruit, and open it and 
peel it, as soon as the air strikes it it is discolored; it gets dark; the longer 
it lies before it commences to dry, the darker it turns. The sooner you can 
get it from the knife into the sulphur box, the sooner you stop or prevent 
the discoloration. 

Mr. Williams: The whole secret of sulphuring is to stop the oxidation 
or decomposition of the fruit; that is arrested by the action of the sulphur 
upon it, and, therefore, the fruit retains its natural color, or the color that 
it would have if discoloration did not set in as soon as it was peeled. 

Mr. Mosher: I would like to state that it is my experience that where 
I put my fruit in the drier, I only need to sulphur about half the length 
of time that I do when I put it in the sun. 

Mr. R. C. Kells, of Yuba City: I have had some little experience in 
sulphuring fruit. I began in 1879, on apricots. We sent our apricots to 
Chicago and got fancy prices for them. I think it was 22 cents we got that 
season, and it rather encouraged us in sulphuring our fruit, and we began 
to agitate the matter. Many of my neighbors thought it was injurious, 
and I was not quite satisfied myself as to whether I was on the right track 
or not, but I was under the impression, with Mr. Hatch and others, that it 
was money we were after, and if consumers wanted our fruit nice and 
bright we would fix it that way for them. In the meantime I thought I 
would exhibit some fruit to some of my relatives and friends in the East, 
and get their opinion in regard to the matter. I sent some dried fruit 
(peaches, apricots, and apples) to parties in Ohio and Michigan, and also in 
Iowa, asking their opinion as to the quality of the different varieties, and 
in every case I had the reply that the evaporated fruit was excellent, with 
the exception of one case from Michigan. The parties wrote me that the 
apples were not as good as theirs, having a peculiar taste they could not 
explain. They seemed to have an idea that all fruit was evaporated fruit 
I was told afterwards in regard to the matter, that the sulphur in the 
apples gave them that peculiar taste. I am satisfied that we can over- 
sulphur apples and make them unpleasant to the taste, and eastern people 
will not like them; but our bleached fruit goes to the eastern market at the 
present day on a par with our evaporated fruit, if properly ripe before it is 
bleached and dried; consequently I say that we should keep on with our 
bleaching until our eastern friends tell us that we have overdone the mat- 
ter, and then fix it to suit them in some other way. I will say that I prefer 
drying the almond and then dampening and bleaching afterwards; I think 
I secure a better result, and save the chances of spoiling them in bleaching 
when first picked, while the kernel is yet moist and some are green. 
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Mr. Stabler: In drying fruit this season I found that the length of time 
between cutting and placing in the sulphur box had much to do with the 
color when dried. Where we had two persons cutting into a tray and fill- 
ing it in five minutes, the dried product was much brighter than where 
one person cut and filled the tray in twelve minutes. It requires less time 
to bleach, and bleaches better. 

Mr. E. E. Smith: There are two things we want in dried fruit— one is 
the highest quality, and the other is the largest profit. Sulphuring is a 
very important factor in the sale of our fruit, and I think we should adopt 
gome means to arrive at its actual effects; therefore, I move that a coin- 
mittee be appointed by this Convention to prepare samples of dried fruit 
witiiout sulphur, and samples dried with different quantities of sulphur, 
and to test these samples and report thereon to this Convention. 

Mr. Maslin: I don't know much about sulphuring the fruit, but I have 
been a persistent reader of the reports of the Horticultural Board and of 
the Fruit Growers' Convention for the last six or eight years; and now this 
question is brought before this society, you want to get at a fact, and here 
my remarks will be pertinent to the motion. I think I can indicate the 
course that that committee should take. We know how strong is the 
illusion of the eye; I tested that the other day, if you will pardon me for 
stating the experiment: A friend of mine thinks he is a connoisseur in 
liquor (there are three things a man thinks he knows all about — one is the 
taste of liquor, one is a horse, and the other is the beauty of women). 
I told this friend that he could not tell brandy from whisky with his eyes 
shut. We went into a saloon, and the barkeeper brought out what he 
said was French Cognac and some good Bourbon, and let my friend taste 
the liquor with his eyes shut, and he could not tell the difi'erence between 
them. I will tell you another thing: You take a cigar in the night and 
smoke it, and you can't tell you are smoking unless there is a light brought 
to see the smoke; it is the illusion of the eye, as I said. Now, you want 
to estabhsh this fact and decide this question, and I suggest that it be left 
to men who do not know the fruit they taste. It must be unprejudiced 
men, who judge by the taste, and not by the eye. 

The appointment of a committee is indefinitely postponed. 

A Delegate: I would like to ask as to methods of dipping prunes? 

Mr. Mosher: I have no especial method; I merely dip my prunes in hot 
water with a very little glycerine. I put them in a bin after they are dipped 
and let them stay there fifteen or twenty hours, and shovel them over and 
let them cool off, and after they have sufficiently cooled I pack them or 
Back them. I would like to state what I am trying to impress upon our 
growers, I hope to their advantage: the difference between bright goods and 
ripe goods; that is, we know that the market has a good demand for bright 
goods, but is that the best fruit? In my estimation it is not. It is the ripe, 
big yellow fruit, that is the richest; that may be bright, but the fruit that 
I have seen this year is what I call unripe; that is, apricots ripe on one 
side— the Moorpark, especially in our vicinity, and we raise mostly Moor- 
park — one side beginning to get ripe and the other quite green. This, 
when cut and sulphured, is of the whitish color, but if it is left until it is 
perfectly ripe it is of a deep yellow. I think almost every one would, if they 
cooked this fruit for their own use, prefer by far the perfectly ripe, big 
yellow fruit; I certainly do. 

A Delegate: Which commands the highest price ? 

Mr. Mosher: My experience is that the fruit that is a little green, a little 
whiter, commands the better price, and, I think this is where we are making 
the mistake. I claim that if the ^^WMj^LrPRv^^ decreasing, that 






418 



REPORT OF STATE BOARD OF HORTICULTURE. 



to a great extent is the reason; I think that when our eastern customers 
begin to be governed by taste a little more than by their eyes, it will increase 
the demand for dried fruit, because I am quite certain that any one who 
has eaten ripe fruit will prefer it. Of course, the ripe fruit should be 
bright, but I think that is what Mr, Buck means. 

Mr. Buck: Mr. President, I am surprised that a man that has dried as 
much fruit, and is as good a judge of dried fruit, and has made such fine 
dried fruit, would think that there is any question as to what makes bright 
goods; bright goods is only made from ripe fruit, and it is that bright 
golden color that gives the apricot an appearance that can only be made 
from ripe fruit; you may take a green peach or a green apricot and you 
can only make a dead white looking fruit out of it, I don't care how you 
serve it. It will dry white, it will shrivel up, and will not have that clear 
gummy preserved appearance that nice ripe fruit will have. 

Mr. Hatch: Now let Mr. Thissell tell us how he makes those prunes so 
nice that he had at the State Fair. 

Mr. This&ell: I was going to tell this audience that there is one rule 
that can be laid down that there is no mistake about in reference to mak- 
ing money out of green and dried fruit. It is this: if one wants to be suc- 
cessful in selling his fruit in the local or eastern markets, he wants to pack 
and ship just such fruit as he himself and his family want to use. My dried 
fruit is all contracted for three years hence, and I find that the dried fruit 
that my wife and I like on our table Mr, Wickson likes on his, and that is 
the rule that I have laid down in manufacturing my fruit and in putting it 
on the market. Now in reference to those prunes I had at the State Pair 
and received the premium on. I do not think they compare with Mr. 
Mosher's prunes that I see here; I think he probably would have got the 
premium if he had been there with that fruit. However, they were very 
nice prunes. I picked them from the trees when thoroughly ripe, then I 
dipped them in a solution or a preparation of thirty pounds of water and 
three pounds of concentrated lye; then I washed them thoroughly and 
rinsed them oflF with clean cold water and put them out, and when they were 
perfectly dry put them in sixty-pound boxes and let them remain there 
about four or five days; then I had a solution of thirty gallons of water, one 
gallon of Golden Drip syrup, and two gallons of glycerine; in that prep- 
aration I dipped my French prunes, and then put them out and dried 
them. One thousand boxes of the prunes I sold. Every prune in the box 
was exactly alike; whether they were fancy prunes or not I do not know, 
but I received a good price for them, and I am satisfied. 

Mr, MosHER: I would like to say in regard to my prunes. I dipped 
them in the usual lye and put them in boiling water — I have an engine 
and kept the water running continually — ^before I put them in the sun. 
I agree entirely with Mr. Buck in regard to the color and the fruit, but I 
know that in our valley a great deal of this fruit is dried when it is what I 
call unripe, and I know it makes a whitish fruit — looks rather nice, but 
I don't think it compares with the ripe fruit; but still I know buyers have 
looked at my fruit and passed it by, and offered my neighbors better 
prices for this very same unripe fruit. I know some of it has been sold, 
and they preferred it, because it is more merchantable; and because it 
looks better and sells better. I think evaporated peaches are a good deal 
the best. I tliink there is as much difference between an evaporated 
peeled peach and a sun-dried peach as there is between the common sun- 
dried peach and canned fruit. The thoroughly ripe peach when peeled 
and evaporated, if it is properly done, when properly cooked has no dried 



TWELFTH STATE FRUIT GROWERS' CONVENTION. 



419 



fruit taste. I can take evaporated fruit and cook it so that you cannot tell 
it is dried fruit, unless you see it. 

Mb. Hatch: I will ask, Mr. Mosher, how do you peel your peaches? 

Mb. Mosher: The most of the early peaches we first cut and pit, put 
them on the trays and run them in the sulphur house; we sulphur them, 
I think, about an hour, and then we bring them back into the drying rooni, 
and the sulphur loosens the skin. The peach, if sulphured that way, is 
full of juice. We take a knife, and take hold of one edge of the skin, and 
it peels right off, and we lay it back on the tray; we keep the cup side up, 
and it comes off very easily. 

Mr. Hatch: Does one motion take it off? 

Mr. Mosher: Most generally one motion. If there should be a little 
green spot on the peach, sometimes it will hold. We find that we can 
peel them that way twice or three times as fast as with the peeler, and 
save a great deal of the peach. It is very satisfactory, but there is one 
thing I will caution you: that in doing this, you must run them back in 
the sulphur house for five or ten minutes after you peel them, as sometimes 
a part of the peach will not be sulphured through the skin, and it will 
turn dark. 

Mb, Hatch: Can you peel freestones and clingstones equally well? 

Mr. Mosher: Yes, I think so. We were very successful with all we 
tried to peel this year. They must be very ripe. We did not dry very 
many clings. I was not successful in getting the pits out of clings. 

Mb. Williams: I think you will have some difficulty in peeling clings 
that way. In looking round for dried fruit this year, I found a little ma- 
chine at Lemoore, which was pitting about as rapidly as forty men could. 
It seemed to be two cylinders running together, cutting the peach open, 
letting the halves drop on the tray, and the pits falling below. It was very 
successful, and I should be glad to know more about it. 

Mr. Thomas: That is Evans' fruit pitter from Alameda; I worked one of 
them last season and also this; last season it did not work satisfactorily. 
He came up this season and made an improvement on the knife, and it 
then worked first class. There are two small, circular saws, and when the 
fruit is put in a hopper and run in, one of them goes on either side, and it 
takes about four boys to take that fruit and spread it on the tray. If you 
are careful, you can guide the fruit with one hand and cut it straight 
through, and never know the difference when it is dry. If you are careful, 
you can catch the peach as it drops in. It is the best thing to save labor 
I have ever seen. 

Mr. Mosher: I spent a great deal of time hunting up a machine to pit 
apricots. That fruit always comes in a hurry; a great many of them at 
one time, and I finally came down to this [showing a sample]. The way 
I use this, is to nail it' on to the table or on to a block that is slipped on to 
a tray, and pick up an apricot and place it in this little groove. The knife 
is about half round, and when you place the apricot in there the knife cuts 
about two thirds of the apricot; give it a little turn in your hand, and it 
niakes a clean cut all around, and you then push it, and the pit drops out 
in a little hole and the apricot is right there. I have cut and pitted forty 
a minute right along by the watch, and I think it is a perfect pitter. I 
don't think this will work with even the freestone peach, for the pit clings 
to the meat; but the apricot is loose. These are very cheap, $4 a dozen. 
They are made of steel. 
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RESIN SPRAY AND ITS EFFECTS ON CITRUS TREES. 

Essay by J. H, Kellom, Tustin City. 

As the essays read before this Convention of fruit growers are supposed 
to take their color from the localities in which the writers reside, we shall 
confine this paper to the discussion of the two varieties of pests which have 
imposed great damage on the orchards of Orange County, viz.: the black 
scale {Lecanium olea) and the red scale {Aspidiotus aurantii). 

^ The black scale, so far as we know, may be counted among the "forty- 
niners." At any rate, their dusky tents were pitched in the citrus groves 
ten years ago, according to our personal knowledge. Not regarded as 
a pest at that early day, they were treated with impunity; but by and 
by, as the scale increased, the fruit became smutty and its value depreci- 
ated in the markets. Bright fruit was found only on trees free from black 
scale. By the yearly application of whale-oil soap, petroleum emulsions, 
and other washes, propagation was checked, but not averted. Extermina- 
tion was waiting for a new insecticide, and that was found in the soda- 
resin spray. By two applications of this spray the orange orchards of 
Tustin are ostensibly freed from the black scale, and this riddance adds at 
least 25 per cent to the market value of the crop. In other words, the extra 
price more than pays the cost of spraying. 

RED SCALE. 

We now turn to the red scale, which is "a gray horse of a dififerent 
color." This pest originated in one or two nurseries in lie town of Orange, 
which were supplied with stock from Australia. For some years it made 
but little headway. To-day it is regarded as a bane, a plague, a poison, a 
pestilence, and a fatal epidemic. It defiles and dwarfs the fruit, causing 
It to drop, blanches the foliage, blights the limbs, and ultimately kills the 
tree. It is prolific in progeny, which is so atomic in size as to elude for 
months both the eye and the microscope. Its transportation is by birds 
and bees. Arriving at its new home, it makes no sign, but lurks in 
ambush. 

The white scale and the black unfurl their banners and charge the par- 
apets in front,- the red scale steals in from the rear, takes possession of the 
works, and then raises its colors. 

A seedling orange orchard in the suburbs of Los Angeles, twenty years 
old, bearing fruit worth $4,000 per annum, appeared on the first day of 
May last as grand and green and glorious as any grove in Southern Cali- 
fornia. During the spring one fourth of the fruit had fallen. The owner 
supposed this was the result of white scale, with which some of his trees 
were infested. But he was mistaken; the red was there, and probably had 
been for more than a year. On the seventh of August we examined the 
grove and found one fourth of the foliage dry and dead. 

The summer months reveal to the eye the work of the previous winter. 
At first just one dry twig, a few spotted leaves, more dead limbs, and finally 
the tree top is blighted as by fire or the scathing of lightning. 

One third of the trees of Orange County have been thus cursed, and are 
now cut back, leaving only a skeleton or trunk, which is scrubbed and 
whitewashed. The remaining two thirds are more or less tainted; to these 
have been applied whale oil and soda washes, with varied strengths, but 
with indifferent success. The newly hatched at the time of spraying were 
killed, but their places were speedily filled by their younger brothers and 
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sisters. A spray strong enough to penetrate the shell would harm the tree. 
Soda and petroleum were good enough ammunition, but we dare not fire 
them for fear of killing our friends. 

Such was our predicament fifteen months ago. Appalled by this cyclone, 
before which grove after grove disappeared, alarmed at our losses, dismayed, 
because helpless, we cried out in dispair: "After five, ten, fifteen years of 
work, worry, and waiting, the fruits we gather are but the apples of Sodom." 

SODA-RESIN SPRAY. 

The soda-resin spray was first applied in a business way and on a large. 
scale, on the orchards in Tustin, in September, 1888. At the fruit grow- 
ers^ meeting, held in National City last April, we gave an account of the 
use of the spray on six months' trial. We felt at that time that a round 
year, including the hot months of June, July, and August, was requisite 
in order to form a correct estimate of the new remedy. A year and more 
of observation and experiment has now passed, and we stand before you 
abreast of the improvements and the latest applications of this valuable 
insecticide. 

Some statements then made and theories advanced must now be modi- 
fied. It was our opinion, as expressed at the April meeting, that 95 per 
cent of the red scale were killed by this soda-resin spray. Observations 
for the past six months do not justify so large a percentage; nor do we find 
the spray equally potent on fruit, stem, and leaf. On the lemon fruit not 
over one half of the pests are destroyed. On the orange, about three 
fourths; on the stem, 95 per cent, and on the leaves all succumb. This 
proportionate fatality is not easily accounted for. Why such persistent 
vitality on the lemon and mortality on the leaf? Why are more suffocated 
on the orange than on the lemon ? But are they suffocated on either? This 
question leads us to reconsider our theory of the mode of killing. It was 
the opinion of Professor Coquillettthat the scale is destroyed by the exclu- 
sion of the atmosphere from the shell of the insect. 

'^ The resin part of the spray forms a coating over the young hatched out 
and over the shell, and this film is impervious to the air, and so the scale is 
choked to death." This theory seemed plausible aud involved no chemi- 
cal action. Resin is a neutral substance and so also is soda when just 
enough is used to saponify the resin, as all its caustic properties are ren- 
dered inert in the process of saponification. The '^ modus operandi " being 
mechanical, all the credit was due to the resin, the water and soda being 
used in order to apply the resin. No wash could be more harmless to the 
foliage, or more economical to the owner. 

Indorsing and adopting this theory, using no oil, simply water, soda, 
and resin, we sprayed two thousand five hundred trees last fall at an ex- 
pense of 22 cents a tree, and the result at the time seemed satisfactory. 

Partial as we are to this theory of suffocation, some facts already stated 
seena to antagonize it. Suppose a lemon to be immersed in the spray, after 
the expiration of two weeks or months, why are one half of the scale alive? 
Was not the air excluded from all alike ? Contiguous to a live scale we 
find a dead one. Why is one taken and the other left? Again, in forty- 
eight hours after an orange is sprayed or dipped, we sometimes notice that 
the supposed young prisoners have got out from the shell and are seeking 
lota on which to secrete new homes, and set up housekeeping. On the air 
exclusion theory, how did they break jail? Again, rubbing the thumb 
J^er a sprayed leaf the dead are easily detached and slide off, when jn 
feet they should be glued to the surface 
28'' 
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There are two reasons why we are reluctant to abandon this theory: 
First — ^It increases the cost of material, to the extent that oil and more 
soda must be used. 

Second — ^As Hamlet is made to say: 

" It makes us rather bear the ills we have, 
Than fly to others that we know not of." 

In flying to any other and all other theories, we are equally perplexed. 
When killed, the scale turns brown or black; this indicates chemical 
action. But why do the chemical agents knock at the door of one scale 
and pass with indifierence by the door of its neighbor? Do acids and alka- 
lies propose to burlesque Darwin's law of the " survival of the fittest," into 
the survival of the worst? 

It may be that soda is the potent agent, and that the oflice of the oil and 
resin is to hold it in position until it can do its work. If so, more soda is 
requisite than what is required to saponify the resin. This is the common 
theory, and perphaps the true one, but fails to solve the problem — why one 
is taken and the other left. 

Leaving this conundrum with the entomologists of California, we now 
call your attention to the making of the spray and its composition. 

The spray used by our folks in Orange County since October first, is com- 
posed of resin, soda, fish oil, petroleum, and water, in the following propor- 
tions: 

Water 100 gallons. 

Resin 17^ pounds. 

Soda (60 degrees) 7 pounds. 

Fish oil 3 pounds. 

Petroleum 2 pounds. 

October twenty-ninth I had ninety lemon trees sprayed with the follow- 
ing mixture: 

Water - 100 gallons. 

Resin - - 20 pounds. 

Soda - 8 pounds. 

Fish oil 6 pounds. 

Petroleum 24 pounds. 

Directions for the first spray. — The resin, soda, and fish oil, with twenty 
gallons of water, are put together and boiled thoroughly for four hours, and 
then the coal oil is added and the whole stirred well. Boiling or very hot, 
this compound is put into the tank to which the pump is attached, and 
the remaining eighty gallons of water added. Stir the whole in the tank 
before, and occasionally while spraying. The emulsion is perfect and the 
spray flows freely. If the San Jose sprayer is used, the spray will be fine 
or coarse according to the orifice in the disk. 

The petroleum is supposed to prevent the soda from burning and staining 
the fruit. When the temperature is between 80 degrees and 90 degrees, 
or above, less soda should be used, otherwise the leaves will fall and th^ 
fruit drop or be stained. In the coldest months, eight pounds of soda (60 
degrees) can be safely used. 

There are with us parties who make spraying a business. Their charge 
is 3 cents per gallon. Two good men, with a man to pump, will empty a 
four hundred-gallon tank twice per day. If the ground is dry, the orchard 
should be irrigated before or soon after spra3dng. 



WHOLESALE COST. 

The cost of material delivered at our depot is as follows: 

Soda, by the drum, six hundred and fifty pounds ._ 4 cents per pound 

Resin, by the barrel, two hundred and eighty pounds 2 cents per pound] 

Fish oil, by the barrel __ 40 cents per gallon* 

petroleum - 20 cents per gallon*^ 

This spray is expensive, but cheaper than its competitor, the hydrocy- 
anic gas treatment, discovered and applied by Professor Coquillett after 
patient laboratory work, involving one hundred and thirty experiments. 

An intelligent rancher near Anaheim, who has the tents and all the 
appliances employed in the gas treatment, has abandoned them for the 
less expensive and more speedy remedy. 

In conclusion, this insecticide is the best we have ever used — ^not all that 
we hoped from it in our report to you at National City, If it does not 
annihilate the pests, our hope is to tide our orchards over to the time when 
a parasite shall be found, or, failing in this, to worry the enemy by a Fa- 
bian warfare until Nature gives us the victory. But should Nature and 
parasite both fail ub, we will continue spraying, and thus verify the senti- 
ment expressed by Pope one hundred and fifty years ago: 

"Hope dwells eternal in the human breast, 
Man never is, but always to he blest." 

Dr. Kellom: One year ago this morning I commenced spraying an 
orchard with the resin spray; the day .before this Convention assembled 
here on Tuesday, I finished spra3dng that orchard the second time. Within 
the year the two sprayings have cost me $1,335 17, and I regard it as a 
good investment. The first spraying enabled me to sell my fi-uit for 15 
cpnts a box more than my neighbors did theirs; the second spraying has 
put upon my trees oranges as bright as any to be found in Riverside. The 
two sprayings have saved my orchard, for if I had not sprayed I would 
not have had any grove worth spra3dng in a year from now. I have in my 
pocket an orange and a lemon. I desire to show the worst specimens I 
could find. This lemon is completely plastered over with red scale. It 
has been sprayed three or four different times. Nine days ago I made a 
spray the strongest I ever made; eight pounds of 70 per cent soda and 
twenty pounds of resin, four or five pounds of oil, petroleum, two pounds 
to the one hundred gallons of water, and put that on that lemon; now 
you see the brown appearance. I judge perhaps that every* scale on that 
limb was killed, but they are not all dead now. I examined the trees just 
before I left home day before yesterday and they are sound ; the leaves 
have not fallen and the trees are not injured. Professor Coquillett told me 
this morning that his new fumigation is apparently a success; that there 
IS a discovery by which the material can be made a good deal cheaper, so 
that they can fumigate two trees where they could one before; so that 
between the resin spra3dng and the coming parasite and the fumigation 
we hope to kill not only everything on the orange tree, but also on the 
lemon. There are two thousand five hundred trees in my orchard. The 
^praying cost $1,335 17. The material itself cost about one cent per gallon. 
It can be obtained for two thirds of that by wholesale. The spraying can 
be done for about two and a half cents per gallon, including the work. The 
theory of Professor Coquillett was that the scale was killed by suffocation, 
aud gave credit to the resin; that the resin forms a film over the scale and 
excludes the air, and consequently the scale is choted to^^ath^ ^^Qsvirl 
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thought I only wanted soda enough to saponify the resin and I found that 
practically four pounds of soda would saponify twenty-five pounds of resin, 
and do it well, and the caustic properties of the soda were all used up ir[ 
making that saponification. That was in the sprays I first used. I gave 
no credit to the soda, because it was all taken up in saponifying the resin. 
Now, I have changed in that, and decrease the quantity of resin and 
increase the quantity of soda. I find from my observations that it is bet- 
ter. ^ It gave me the first clean fruit I ever have been able to raise in 
Tustin, and to-day on my trees I have probably between five and six thou, 
sand boxes of as clean fruit as you can see anywhere. It was sold on the 
trees three months ago when the oranges were not much larger than wal- 
nuts, at a dollar a box, though probably I have made a mistake in selling 
so low. 

Mr. Coquillett: Mr. President, in relation to the hydrocyanic acid gas, 
Mr. Kellum^ made a remark that it is almost impossible to kill the red 
scale on fruit in our experiments. That has been my experience, and that 
of others; it has been found much easier to destroy them on the leaves 
and on the twigs than it is on the fruit. The reason for this is not very 
evident, but we know it to be the case. Hydrocyanic gas is the only 
treatment that I have ever used that will prove, as I claim, effectual to 
scale on the fruit and on the leaves; with this it makes no difference 
where they are. A number of experiments have been made lately at 
Orange as to a new method of manipulating the machine for producing 
the gas, so that the cost, as compared with the method heretofore in use, 
is about one third of what it has been. In treating orange trees about 
sixteen feet tall by fourteen feet in diameter, the cost of the materal is 
about 26 cents a tree, and we found, also, that about fifteen minutes con- 
finement of the tree was sufficient to entirely exterminate the scales. 
Heretofore almost all my experiments have been directed towards the 
cottony cushion scale, and when two scales were found on the same tree 
the red scale was much easier destroyed than the cottony cushion, so that 
by this new method twice the number of trees can be treated in any given 
time with the gas, and at a cost of about one third of what it has hereto- 
fore been. In the present state of affairs it would seem that, even if it is 
not quite so convenient to treat trees with gas as it is to spray, the results 
obtained are well worth the additional labor and expense. I am not at 
present at liberty to make known this new method of manipulating hydro- 
cyanic gas, as it is made under the direction of certain parties and the 
Departnient gf Agriculture at Washington, but it will soon be made public. 
In relation to spraying for the red scale, I have made quite a number of 
tests both with resin, caustic soda, and water, and with resin, fish oil, 
caustic soda, and water^ and the preparation containing a small quantity 
of fish oil will give better results than when the caustic soda and resin are 
used alone. Among a number of tests which I made on the red scale the 
preparation that seems to give the best results was composed of eighteen 
pounds of resin, five pounds of caustic soda, two and a half pints of fish 
oil, and water to make a hundred gallons; but this is to be used during the 
hotter part of the season; during the colder portion it will be necessary to 
increase the strength; perhaps the materials here given would do for the 
cooler portions of the year with about eighty gallons of water. In relation 
to what the Australian lady bug feeds upon, I will say that I have tempted 
it with a great many kinds of insects, and it confines the attack altogether 
to the cottony cushion scale. I have shut it up in breeding cages with 
various kinds of scale — the black, and the soft apricot scale, or the bro^n 
apricot scale, and the red scale, and also with a gnat that gets on orange 



trees — and the ladybug would pay no attention to them. Instead of that 
they would attack' each other. Six of them I placed in a box with the 
black scale, and at the end of a week they had attacked three of their com- 
rades, and had not disturbed the black scale. The white or the cottony 
cushion scale is the natural food of the Australian ladybug, and I doubt 
very much if it would prey upon any other insect whatever. 

flu. George Rice: I would like to ask if the resin spray can be made 
more effective by increasing the quantity of soda, or by increasing the 
quantity of resin, or if you find that the combination you have given is 
just the right thing? 

Mb. Coquillett: There is a considerable difference of opinion as to the 
manner in which this resin spray destroys the scale; but the theory that it 
destroys it by excluding the air seems to be the one that is most generally 
accepted. I have myself seen trees that have been treated with the resin 
spray with caustic soda in such an amount that it destroys fully five sixths 
of the leaves on the tree and a good deal of the fruit, and yet some of the 
scale located upon the fruit escaped. It would appear, therefore, that it 
is not the caustic soda alone that is the destructive agent in the wash, but 
rather that resin and the forming of a varnish which excludes the air 
from the scale. The addition of the oil, of course, would make the varnish 
more perfect than if the resin alone were used. I have tried^ the hydro- 
cyanic gas on the San Jose scale, and it is just as effectual on it as it is on 
the red scale, and entirely exterminates it. 



FLORAL CULTURE. 

Essay by Mrs. Ellwood Cooper, Santa Barbara 

Cahfornia has been and still is reputed the land of flowers, but he who 
goes through the State to-day finds less upon which to base this reputation 
than he did when he crossed it in '49, or even as late as '69, Then there 
were stretches of blue and yellow, red, orange, and purple, covering hill 
and valley and plain for miles, and as the traveler rode along the country 
opened before his vision like a great panoramic painting, glorious to look 
upon. 

Since that time sheep and cattle have been increased in such numbers 
that in their search for pasture they have eaten off and trampled out so 
much that one of our State botanists told me some years ago that not only 
individual species, but that whole generas of plants had been destroyed 
V them. Farmers and fruit growers have plowed up many of the rich 
valleys, and have tilled the soil so carefully and so nicely that scarcely a 
wilding fiower can have place. Such has been the clearing out of wild 
flowers by watchful farming at my home, that where there were loads to 
gather on the foothills in '69, one now can scarcely get enough for a bou- 
quet. And then, too^ there has come to be so great a demand for California 
t>ulbs that their places have been searched by collectors to supply the bulb 
market of other parts. Lilium humboldti, that used to make the canons 
around Santa Barbara so bright in summer, is now becoming rare, so many 
of them have been carried away. And most likely the same is the case 
^ith Lilium parryi and L. tvashingtonianumj these latter being very desir- 
^l>le on account of their rare beauty. A great many of the smaller bulbs, 
^Iso, must be shipped away, for I see in almost every eastern catalogue 
^^alifornia bulbs of various kinds qupjpd.by the.do:^ 
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With the knowledge of all this should not we, especially those of us who 
have rural homes, make some effort to preserve in nooks and comers abom 
our ranches the native flora of our respective localities, bringing the choic- 
est of them into our gardens? Some of them would be quite as decorative 
around our dwellings and along our drives as many we send eo far to 
obtain. ■' 

Among the native shrubs I am now thinking of the various kinds of 
teanothuses {the so called California lilac), so lovely in the spring with its 
teatheiy violet bloom, set off with dark lustrous foliage; of AdanostemrM. 

•*^ ?f 'f^'^}}9 spray and heath-like appearance; of Heteromeles arbutiMio. 
witn Its brilhant scarlet berries in the winter, rivaling the English liollv: 
01 Vendromecum ngidum, ihe tree poppy with beautiful yellow flowerV. 
wnicn, wlien discovered here some years since, startled the old botanists 
oy us novelty, as a tree poppv had not before appeared on their lists. 

Among vines and climbers I am thinking of two Clematises that are 
oeamuui, and that can be made serviceable; of some delicate wild peas; 
buma ^^" "^ trailing Pentstemon cordifolia, and the much famed 1 V*i 

th^h-of^'^^D^^'"^'*''®""^ perennials we have a goodly number. First on 
nPPH«!! J^ rT"^^" coulteri, known as Matilija, a beautiful poppy that 
fnrr.,*fl ^ ^^ ^®®" ^ ^^ admired; Enselia calif omica, more desirable 
Zi^JfTn^^. the miniature sunflowers of the catalogues; Zamhmk 
be-S ' °^Cf ^'fomia fuchsia, and Silene laciniata, these two of the most 

Of n nn , ^'l^'"'®*' and Pentstevion aziirens, with its sometimes purple flowers. 
tiMcZ^u T"'''''y- poppies, and mimulus, and violas, manyl)ea.i- 
moniSi^f uV ^'"•'"S f^™« fo' decorative planting there is none nuuh 
whkh wh! ^•'^" .°''' ^^'oodwardia radicans, with its great, noble froml>, 

A? of tt ^'^'™ '"^° "" fine clump, is a thing of beauty. 



there are «;;■ '" ?i^°''" locality. In other parts throughout the State 
what I have iSntSne7°'' '"^^'esting and more desirable, perhaps, than 

4et7he''±d"?^^^ "^tive plants looked after, I do not in tkle|..^J 

tliinl- p !•/ "" ^ora of the worlH that we have to select from; mtKed. 

in oolleSfj^hV;^^* "^ take'tt'^llYin the acti^-ity that is no. goingon 



gardens ^tXr^ ^nd beautiful things of other countnes«h 

«nd soi Sed-to ^r """"y.^f' S'^^^ng ^^^^ ""' ^f VI hfe VeS F- 
than any other . f ^"^^^h of a wider range of vegetable Hie, per , 
eucalyjt^ AustrT*'^ °f ^'l"^! extent in the world. Here flouruj 
erinums of ATp '? .u '^"'^ ^^e cedars of Asia, the lihes of &iber..-^a > 
land. In my S: *^' ^""^^^^^ of ^" ^^^ ^""^^ ^^' *"■''>/ from ev^rcoun- 
try andcliSe ^S'" T P^^nt« g^wing and doing well ^J^'^'Xem i,ere 

than where thevh'°'^ ? "^ ^"^^^^ q'^'^"*^ *^^* f "^',*^'f hat b " '"'^' 
repeatedly bvtr^ V^ ^*^ays previously been found. I n^\^ ;,,, finer 
appearan^Xn thf ' thatthe^eucalyptf in California make "lu^^ 
fessor HilearH V? ^^ ^o^ing in their native home, Austwlia ,. 

here than Wn J '^^'^ ^^^^ the English oak has made "^o^ ra^ ^^ 'White. 

f^ Santa Barbaf^"^. '^^''' '« - P'^^ ^^ '^f "^ ^Ts higlf >vas ^et ^^ 
^^^^ in 1886 t; • ^""""^ Eng ish oak four in?hes ^'g" j ^.,, „, 
height. ^* IS now oS „. °,x ...•„^,^,n= irrowing tree tnei> 



Thei 



now an erect, vigorous, growing 



'"'"-*."*4:r.i.^Kitffi 



All the cacti do well, and while not so beautiful as many other plants, they 
are desirable as interesting objects of study on account of their curious 
structure and strange manner of growth, many of them having flowers of 
gorgeous coloring. Every garden should have a collection of these odd 

looking plants. , , . . ^ .- ox ^ 

Why should we not work with ardor and enthusiasm m planting our tetate 
with the beautiful and best of other lands when we can be so well rewarded 
for our pains? Why should we not extend our efforts from the garden to 
the drives, from the drives about the ranch to the public roadsides, to the 
gteep hillsides, to the gulches? Seeds scattered and plants set in the 
ground and cared for until established would become fixed and natural- 
ized. Public roadsides might be improved, and with little expense m this 
wav, by plants which, when established, would take care of themselves. 
The well known four o'clock, with its various pleasing colors; the chicory 
plant, with its pretty blue flowers; the graceful bamboo, and many beauti- 
ful grasses could be made to take the place of the night shade and nettle, 
of the clot burr and the foxtail, and the heart of the passer-by be cheered 
by the sight of pleasant things. 

I am often troubled at the havoc and waste made by heavy rams and 
floods widening the gulches, carrying away the soil from the hillsides and 
steep slopes, the soil which nature has been making bountifully for so many 
years, carried off in rivers, and by rivers into the sea, and lost. This great 
waste could be stopped by planting the hills with shrubs and trees of 
spreading roots. Unsightly gulches could be covered with creeping plants, 
sucli as the Cherokee and McCartney roses, the periwinkles, the caper plant, 
bamboos, with creeping rootstocks, small willows. Salix longifoha, ^".^ ^f 
our natives, is a beautiful one for this purpose; the hardy passifloras might 
turn their beauty to account in this way. Of course, some intelligent care 
and labor must be extended in the beginning of this enterprise, but the 
country would be so much benefited, and the citizens and all who would 
look upon it would be happier for the beautiful change in the landscape. 

^lany little byways could be made picturesque and beautiful by planting 
our native clematises, English ivies, some of the more robust passifloras, 
the silk vine, the campridium, and I almost think the southern jasmine 
could be established in favorable places. Phormiim tenax, the Esparto 
grass, both having an important market value, and both interesting and 
sightly, ought to be planted out in places not utilized by fruit trees. 1 hey 
would soon form clumps if a good start w^as given. 

1 would Hke to add something more about trees. There are so many 
grand and beautiful species that do so well here, we ought to plant niore 
of them in clumps, or in avenues, or in groves. We may not live to see 
them in their full grandeur, but future generations will, and it is noble 
to work for posterity. Our children and our children's children will be 
grateful for them. " 

The love of the beautiful is one of the finest emotions of our nature. 
it arouses within us activities that lead on to high and grand ideals, ana 
nothing awakens and increases this love more than watching and studying 
tne beautiful forms and colors in trees and flowe 



L corors in .ree« auu uuncrs. Our homes should be 
Our children should be trained to notice them and 



surrounded by them. Our children should be traineu lu uuti..^ .»--* — 
to study them. Every ranch might have its botanical garden of larger or 
^mailer extent. The growing of trees is becoming so general and so impor- 
^/^nt. the welfare of so many depending upon it, that a knowledge of vege- 
^ ^^f life in its many stages has come to be one of the essentials to our 
intelligence, and in no way can it better be obtained than b^^ every day 
^servations and practical study. _ f 00CTI(^ 
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VOTE OF THANKS. 



On motion of Mr. Husmann, a vote of thanks was tendered to Mrs. 
Cooper for her essay — a standing vote, in which every person in the Con- 
vention arose. 

DISCUSSION, 

Mr. E. E. Smith: Mr. President, I have listened with a great deal of 
pleasure to the most excellent paper read by Mrs. Cooper, and while words 
of mine cannot add additional glory to California flowers, yet I wish to say 
that I love every tree and flower that makes glad the hillsides and gardens 
of our State. Is it too much to ask of the delegates present, after the 
eloquent appeal they have heard, to plant at least one more flower when 
they go home, through the unfolding leaves and blossoms of which old 
Mother Earth can smile? True the reckoning cannot be made in pounds 
like that of fruits which live and perish. What will the harvest of the 
flowers be ? Is it possible to estimate the fame which their perfection has 
brought to California, or is it possible to count in dollars and cents the 
good influences which they have thrown around us, the brightness they 
have brought into our lives, and the good deeds and thoughts of which they 
have been the inspiration? Mr. President, the brilliancy and sweetness of 
California flowers are only equaled by the fair beauty of her daughters, the 
nobility of her sons, and the lusciousness of her fruits. 

Mr. Husmann: After such an eloquent appeal I am very reluctant to 
speak of California floriculture or arbor-culture, but having been a lover 
of flowers all my life, and having come here, as many of you would say, 
recently — eight years ago — I was struck more with seeing those plants I 
had been trying to foster and care for and culture in diminutive life in the 
East growing so luxuriantly and readily here. When I saw fuchsias grow- 
ing into trees in the gardens of San Francisco, a climate perhaps better 
adapted to them than any climate in the world; when I saw geraniums 
climbing up the walls of houses to their eaves; when I saw growing into 
trees what had been the admiration of my life in hothouses, I found I had 
come to a climate which was really the home of flowers and trees, and 
these are the trees which everybody ought to possess and take care of. 
Among them are the magnificent sequoias, the Douglas spruce, which has 
now become one of the forest trees of England; our madrona, our bay tree 
or mountain laurel, one of the most magnificent trees I have seen anywhere; 
and among the shrubs are the native rhododendrons, making cheerful all 
our picturesque glens. I think we ought to follow the ideas thrown out in 
Mrs. Cooper's admirable essay, and concern ourselves with those trees and 
flowers which grow with comparatively little labor, and make glad our roads 
and hillsides by planting them. The love of the beautiful always^ finds 
a response, especially in the female heart, and in the hearts of our children 
if we train them right, and it is a sentiment that should be encouraged and 
fostered whenever possible. 

Mr. Sesheleman: This is a very interesting discussion as to the fruits and 
flowers and trees to beautify the State, and J do not know that too mucb 
can be said on the subject.' But I do not think I can add anything to 
what has already been said. One thought came up with us last night, sug- 
gested by our President, Mr. Cooper, as to the proper protection of trees. 
Now, I can see very well how the railroad might protect a little park at 
the depot, and how our School Directors might protect the shrubbery 
around the school house, but I have a ranch out here with four miles o| 
road around it, and I am anxious to go to work and put in trees all around 
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in clumps, and various ways, but what protection have I for those trees? 
The sheepherder I have seen in the mountains, cuts down lofty trees as 
high as the ceiling, to feed his sheep on the leaves, and his herds come 
along and destroy everything we plant along the road. I think a beautiful 
clump of trees every fifty or sixty yards along the broad highways here 
would add immensely to the beauty of the country, and I believe I would 
plant trees in the middle of the road all along in front. We have one 
large cottonwood tree just out of the city here, under whose shade nearly 
every team stops, and there is no room to get in. How easy it would be to 
have clumps of trees along these wide roads and through this country, and 
what country needs it more? Now, I suppose it might not be out of the 
line of duty for this association to appoint a committee of some kind to 
communicate with the Supervisors, as to the highways, or probably to go 
to the Legislature to secure some protection to the forest trees that we are 
ready to plant along the highway. 

Mr. Rolf C. Bird, of Fresno: I have been anxiously waiting to hear 
some response to the suggestion to decorate our school grounds, and I do 
not feel like sitting still and letting that pass without remark. It seems 
to me that if we want to lay a grand, deep foundation in this line for the 
coming generation, that there, of all places, is the place to commence: to 
make our school grounds the garden spots of the State, and then we will 
implant in the young mind growing up a taste and a love for floral decora- 
tions that will bear rich fruit all down the ages. Decorate your school 
grounds. 

Mr. Frank A. Kimball: I believe San Diego County is not behind any 
county in the State in the decoration of its roads, highways, and streets. 
We have one tract of land lying south of National City, in the southern 
part of the county, where we have over fifty miles of streets, and every 
twenty-five feet on each side of those streets is a forest tree, ornamental 
tree of some kind^ or a palm. In that one tract of land, no man can buy 
a piece of land except he makes a positive agreement to adorn it with trees 
and flowers, and no one has bought a piece that is not now being set out 
to trees and flowers in the finest shape possible. Besides that we have 
organized a society for the decoration of homes, and nearly every citizen is 
a member of it. Every member pays $1 annual dues, and a committee is 
appointed, consisting of thirteen persons, who have the general supervision, 
and every member agrees to conform to any decision that committee shall 
make. To go over this tract of land known as Chula Vista, you will see 
every yard decorated and adorned with flowers, such as you will scarcely 
find in any other part of the State at the same time. There are places 
that eighteen months ago were covered with sagebrush, were just barren 
bastes, that to-day exhibit the finest lawns there are in the State. Of 
course, we have water supplied from our reservoir, and over seventy miles of 
ttiains affording water to every tract of land, covering some fifteen or twenty 
square miles. And with the water and the disposition to decorate and 
adorn the place, there is no reason in the world why it should not be done; 
a-nd I think there are many counties in the State that can take pattern after 
a large portion of San Diego Count3^ One word further: When I came to 
the county twenty-two years ago, you might have taken the Lick telescope 
and gone to the top of San Miguel Mountain, four thousand feet high, and 
you would have seen only riiy house and the lighthouse. I planted differ- 
ent trees in the yard where I at that time built my house, and I have 
?ow a Monterey cypress that measures in circumference over ninety-seven 
inches, which was then not more than four inches high; its branches 
extend over sixty feet, just high enough to dmve the caiTiage under. 
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There is no reason why everybody should not plant trees around their 
homes. They may be fruitrbearing trees; take the orange, the lemon or 
the olive, they are nice shade trees. The olive can be trimmed into any 
shape it may be desired, even like an umbrella, and the foliage is perfect 
all the year round ; and the contrast between the olive and the orange as 
the President well knows, is one of the most beautiful known in nature 
and when planted together they will be an addition to any place. ' 



THE RAISIN GRAPE. 

Essay b^' T C. Whitf, Fresno 

Mr. President, Ladies, and Gentlemen: The subject assigned me for 
consideration, and to which I invite your attention, is '^ The Raisin Grape." 
While I do not expect to add to the information of many who have been 
long engaged in the business, still there may be some to whom the results 
of our experience may be interesting, if not profitable. 

Ten years ago I was among those seeking knowledge, and found a most 
efficient teacher in R. B. Blowers, Esj^., who kindly gave me the benefit of 
his experience in the then comparatively new field of raisin grape culture. 

The success achieved in the past few years has outgrown a local interest, 
and is now attracting a world-wide attention. The following table shows 
the growth of the industry: 



Boxes. 

1873-- 6,000 

1874 9,000 

1875 11,000 

187f) 19,000 

1877 32,000 

1878 48,000 

1879 65,000 



Boxes. 

1880.... 75,000 

1881 90,000 

1882 115,000 

1883 140,000 

1884 175.000 

1885 500,000 

1886.... 703,000 



In 1873 the raisin crop of the State was estimated at six thousand 
boxes, swelling to the comparatively enormous number of eight hundred 
thousand boxes in 1887, and may reasonably be expected to reach one 
million boxes the coming year. 

It has been demonstrated, beyond question, that the soil and climate 
of portions of this State will produce a grape equal, in size and quality, to 
those of the most favored districts of Europe. 

Permit me to make a few general remarks in reference to the soil, climate, 
culture, and varieties to be grown, and the best manner to pick, dry, sort» 
and pack raisins for market. 

In geographical distribution, the yield is divided between the great San 
Joaquin Valley and Southern California. No raisins are produced in any 
quantity outside of those two regions. The crop of the valley amounts to 
five hundred and five thousand boxes; that of the southern counties— Los 
Angeles, San Bernardino, and San Diego — to two hundred and ninety-five 
thousand boxes. Fresno takes the lead, with three hundred and fifty 
thousand boxes, nearly double the yield of any other district, and nearly 
as much as that of all the rest of the State combined. Riverside comes 
next, with one hundred and eighty thousand boxes. 

While I have visited the raisin-producing sections of the State, north 
and south, my remarks are based upon the experience gained during the 
last few years in Fresno, in the San Joaquin Valley. 
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The following requisites are indispensable to the successful production of 
good raisins: soil, climate, and methods of packing and curing. First, a 
gelection of location with reference to soil. 

This, in my judgment, is either the white ash or the red, sandy loam. 
If your "lines be cast" in the San Joaquin Valley, which I believe to be the 
best for this industry, be certain to obtain land which can be conveniently 
irrigated. My own choice would be white ash, if not too strongly impreg- 
nated with alkali. 

So far as I am informed the first raisin grape cuttings were imported 
by the elder Haraszthy in 1862. These were the Muscatel Gordo Blanco. 
Later, there were other importations, which were sent to different portions 
of the State, and assumed the names of Muscat and Muscat of Alexandria, 
causing much diversity of opinion in reference to identity and respective 
merit. " When doctors disagree, who shall decide?" 

My vineyard is exclusively Muscatel Gordo Blanco, which I consider 
the best on account of its uniform large size of berry throughout the entire 
cluster, small size and number of seeds, tender skin, richness of pulp, and 
high flavor. 

The vines should be trained low and pruned short, and great care and 
judgment should be exercised in this matter, so as to leave the vine well 
balanced,' not having more spurs on one side than the other, and ako leav- 
ing top spurs, with a view to growing wood for shade. 

Another important consideration is the removal of all suckers and non- 
fruit-producing growth, to avoid the diversion of the strength and vigor of 
the vine from the fruit and growth of wood for the succeeding year. 

The vineyard should be plowed and cross-plowed, as soon as the vegeta- 
tion starts in spring, and cultivated thereafter continuously until prevented 
by the growth of the vines. 

Much can be done toward destroying the vine-hopper by thoroughly 
stirring and displacing the soil immediately around the vine early in the 
season. To assist in accomplishing this, plow away from the vine, then 
shovel directly around it, and then cross-plow, turning the furrow toward 
the vine. 

Another important aid in destroying this pest, is sulphuring; which 
should be commenced as soon as the vine has put forth a new growth of 
one or two inches. Just before blooming, sulphur a second time, and in 
localities liable to mildew, a third application may be beneficial. Couleur, - 
or the blasting or dropping of the bloom, is probably caused by sudden 
changes of temperature, strong winds, and excessive moisture. When 
caused by the latter, it can be largely overcome by the application of sul- 
phur. As vines become older I think they are less susceptible to climatic 
influences. Irrigation at the blooming period should be avoided, and until 
the berry is well set. 

If summer irrigation is necessary, it should be done by means of furrows, 
through which the water is run. Plowing in these furrows will prevent 
the cracking and drying out of the land. 

In Fresno picking commences about the first of September, although 
there have been seasons when it occurred as early as the twentieth of 
August. 

The grapes under no circumstances should be picked for raisins until 
they are ripe. There are three ways by which to ascertain this fact: First, 
by the color, which should be a light amber; second, by the taste; and 
third, by the saccharometer, which is by far the most accurate. A grape 
i^ay be ripe and not have the proper color, when grown entirely in the shade. 
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The juice of the grape should contain at least 25 per cent saccharine, to 
produce a good raisin. 

The most practical method of drying is by the use of trays placed 
upon the ground. The almost entire absence of dew in our locality greatly 
facilitates this method. The trays are usually twenty-four by thirty-six 
inches. Those of larger dimensions are found inconvenient to handle when 
filled. Trays of the former size hold about twenty pounds of fruit, and 
should produce from six to seven pounds of raisins. 

The product of a vineyard depends largely upon its age and favorable 
conditions, varying from two to nine tons per acre. 

The trays or platforms are taken into the field and distributed along the 
sides of the roads, from which they are taken by the pickers as they are 
needed. As the grapes are picked from the vines, all imperfect berries 
sticks, and dead leaves are removed from the bunches, which are then 
placed upon the trays, right side up, A cluster has what is called a right 
and a wrong side, the wrong side having more of the stems exposed than 
the right side. Great care should be used in picking, so as to handle the 
bunches only by the stem. If the berries come in contact with the hands, 
some of the bloom will be removed, which will injure the appearance of 
the raisin. 

The trays are placed, after filling, between the vines, one end being ele- 
vated so that the grapes may receive the more direct rays of the sun. 

The length of time required for drying depends much upon location 
and conditions, favorable or otherwise. I have known raisins to be dried 
in seven days, but they were not a good article, and too rapid drying is not 
desirable. 

The grapes are left upon the trays until about two thirds dry, which, 
with us, will be in from six to eight days. They are then turned. This 
is accomplished by placing an empty tray on top of the one filled with 
partially dried raisins, and turning them both over. Then take off the 
upper or original tray, and you have the raisins turned without handling 
or damage. After turning, curing will proceed more rapidly, and fre- 
quently is completed in four or five days. 

During this time they should be carefully watched to prevent any from 
becoming too dry. When it is found they are dry enough, the trays are 
gathered and stacked one upon the other as high as convenient for the 
sorting which follows. This protects them from the sun and prevents over- 
drying. Stacking should be attended to early in the morning, while the 
stems and berries are slightly moist and cool froin the night air, as they 
will retain this moisture after being transferred to the sweat-boxes, and 
assist in quickening the sweating process. 

The trays which have been stacked are now ready for sorting and grad- ' 
ing, and this requires care and judgment, and although a tedious process, 
greatly facilitates rapid packing. 

The sweat-box is a little larger than the tray and about eight inches deep. 
When filled these will contain about one hundred and twenty-five pounds 
of raisins. Heavy manilla paper is used in the boxes; one being placed 
in the bottom, and three or four more at equal distances, as the filling pro- 
gresses. The object of the paper is to prevent the tangling of the stems 
and consequent breaking of the bunches when removed for packing. 

The sorters have three sweat-boxes; one for first, second, and third qual- 
ities, as the grade will justify. The bunches should be handled by the 
stem, and placed carefully in the sweat-boxes to avoid breaking the stems, 
thereby destroying the symmetry of the clusters. 
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Any found to be too damp are returned to the trays and left a day or two 
longer in the sun. To ascertain if they are perfectly cured, take a raisin 
between the thumb and forefinger and roll it gently until softened, when 
either jelly or water will exude from the stem end— if water, it requires 
further drying. When the boxes are filled they are taken to the equalizer. 
This should be built of brick or adobe, and as near air-tight as possible, 
but provided with windows, to allow ventilation when necessary. The 
windows should have shutters to keep it dark. The filled boxes are placed 
one exactly upon another to a convenient height, and should remam from 
ten to twenty days or more, when they will have passed through the sweat- 
ing process. ^11 . xl_ T- 1- 

As the raisins are taken off the trays, some of the berries on the bunches 
will be dry enough, and a few will not be sufiaciently cured. To remove the 
moist ones would destroy the appearance of the cluster, and .to leave it 
out longer would shrivel the dry ones, hence the sweat-box. The moisture 
is diffused through the box, some being absorbed by the dry raisins,^ and 
the stems also taking their share, and are thus rendered tough and pliable 
and easily manipulated when ready for packing. 

When the raisins are sufficiently equalized, the sweat-boxes are removed 
to the packing room, which is provided with tables, presses, scales, etc. 

My method of packing is substantially the Blowers style— face down- 
ward. 

The most convenient mode of packing is by the use of a metal tray cor- 
responding in size to a layer of raisins and having a loose bottom. The 
raisins are placed in the preliminary packing tray, with the face of the 
cluster downward, which gives the surface a level appearance, and prevents 
the exposure of the stems. When the bottom of the packing tray has been 
covered, which should always be with perfectly shaped berries and bunches, 
the tray is filled to the requisite weight of five pounds. The contents of 
the tray are then pressed sufiaciently to pack the raisins firmly together, 
but not with such force as to break the skin, causing the jelly to exude and 
consequent early sugaring. 

After being pressed, they are transferred to the boxes, during which pro- 
cess the paper is wrapped around each layer. The paper is placed on the 
top of the tray of raisins, and a sheet of steel, the exact width of the tray, 
is placed above the paper, and the whole reversed. The sheet of steel 
serves to hold the raisins in place until the layer is put into the box, when 
the steel is withdrawn and the layer drops into the box face up. 

The standard box of California raisins is twenty pounds weight, contain- 
ing four layers of five pounds each. They are usually graded into Dehesia 
and London layers, layers, and one, two, and three crown loose muscatels. 

The Dehesia, or highest grade, is packed with a view to superseding the 
imported article, which sells at from $10 to $12 per box. 

Every one has seen and admired the boxes of imported raisins which 
liave a top layer packed in rows, with uniform regularity; few, however, 
appreciate the difficulty of producing this handsome appearance by hand. 
The task is slow and tedious. To simplify and expedite the process, I have 
invented and received letters patent for a packing plate, expressly adapted 
to producing this effect. This device will prove of great assistance to the 
raisin packer. I have used it through two seasons with perfect success. 
The invention consists of a flat, metal mold, or plate, having depressions 
?Qade in its surface, which plate forms the bottom of the preliminary pack- 
ing box, and serves to hold the raisins in a fixed position until the packing 
is completed and the raisins are placed in the raisin box. Loose muscatels 
^I'e prepared by being put through the stemmer and yader^^he stemmer 
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removes the berries from the stems, and the grader, by separating accord- 
ing to size, determines the grade. 

By observing the foregoing remarks, you will naturally conclude that 
the raisin business is eminently made up of details. None can be care- 
lessly performed or overlooked, if we expect to compete successfully with 
the nations who have made this subject and industry a study for centuries. 
Not only in the essentials of quality and quantity, but in this esthetic age 
a due regard to effect must be observed in the way of attractive wrappers 
and labels. 

The industry with us is in its infancy comparatively, and while we have 
some cause for congratulation, still we have much to learn before we attain 
perfection. In reference to shipping, it is to be hoped that the near future 
may bring us better facilities and cheaper rates of freight, thereby enabling 
us to supply the eastern market and the growing foreign demand, I note 
by late quotations that all grades of raisins are scarce in the home market 
and insufficient to meet the demand until the next crop. May this be an 
incentive to us to increase and extend the industry through the length and 
breadth of our inland valleys. 

Much may be accomplished by a free interchange of ideas and compari- 
son of notes in reference to methods and results. Local and State Conven- 
tions afford good opportunities for such conferences. 



MYSTERIOUS VINE DISEASE. 



DISCUSSION. 



Mr. Tim. Carroll, of Anaheim: About 1883 I first noticed a vine here 
and there, perhaps one in every acre, that did not look well; we laid it to 
the alkali. In 1884 it seemed that the alkali was taking more of them, so 
then we laid it to a fungus. We didn't know what it was. We thought it 
was a mildew, so that year we sulphured our vines, some of them three 
times, but that didn't stop it. In 1885 the vines made a good growth on 
those that were alive, and we were expecting to have a bigger crop than 
we ever had before; but after the berries got to be about half grown they 
began to wilt, and the leaves began to curl up, and they dried, and the 
vines turned yellow, and they dried green, and the tops of the vines wilted 
down; they were dry about three inches — ^that is, the tips of the vines. 
We pruned our vines that year, and it seemed that the vines close to the 
trunk were fresh and healthy, but the next spring the most of the vines 
died out when fruit should begin to set. They seemed to die from the top 
down. I wanted to find out what was the matter, and dug up a quantity 
of dead vines, and took one, commenced at the top and cut it in pieces 
and split it up. I found the top of the vine completely dead; a little 
lower down there was a little life, but where the roots come out just below 
the ground it was full of sap. I followed the roots down about five feet 
and examined them, and the sap flowed just as free as in a healthy vine 
which I dug up and examined in the same way. I could see no difference 
in the flow of sap nor in the color. The disease has taken the whole of 
the vines. It is not alkali, because that is easy to discern. With alkali, 
first the roots and then the top goes; but in this disease it dies from the 
top down. Mr. Langenbetger's is on sandy soil, and I believe you could 
turn the Santa Ana River into it and in twenty-four hours you would not 
see a drop of surface water on that land. It is twenty-five or thirty feet 



TWELFTH STATE FRUIT GROWERS^ CONVENTION. 



435 



deep. I don^t think it is the alkali that had any effect on it. The vines 
in and around where they first thought that the alkali had any effect, are 
the only vines that they have in Anaheim from which to make wine to-day. 



FRUIT CULTURE IN FRESNO COUNTY. 

By George E. Feeeman, Fresno. 

Had one, twenty years ago, spoken of Fresno County as a most promis- 
ing fruit district, he would have been considered a fit subject for an insane 
asylum. Then a vast arid desert the most of the year, its lands were con- 
sidered as next to worthless, except for wandering flocks to graze upon; no 
one supposed that water could ever be secured for irrigating this wide- 
reaching plain, or would be of any use if secured. One of our now wealthy 
citizens offered at that time to eat all the fruit a man could ever raise by 
irrigation. 

But time works surprising changes: irrigation has been tried, and with 
results that have surprised even the most sanguine, converting already 
many thousands of acres of the once dreary, almost worthless desert into 
a rich and most productive garden. 

The arable lands of the plains of Fresno consist of somewhat over a 
million of acres. To this we may add many more thousands of acres of 
sheltered valley amid the foothills on either side of the plain, both east 
and west, affording some of the choicest and richest locations, especially 
adapted for fruit culture, that can be found in the State. 

The experiment of irrigation in this county has now been in practice 
about fifteen years. As a result we have now nearly one thousand miles 
of public irrigating canals, coursing through the valley from east to west in 
many divergent lines, and covering, or capable of covering, with sufficient 
water for cultivating, not less than one hundred thousand acres of land. The 
great body of this land has been found particularly adapted to orchards 
and vineyards. Our soil is almost uniformly a rich sandy or alluvial loam, 
quite porous, and usually highly impregnated with phosphates and vege- 
table mold. 

A special peculiarity of much of the soil of this county is its natural 
adaptability to sub-irrigation. The under lying water, fifteen years ago, 
was forty or fifty feet below the surface. Now, from the result of seepage, 
it can be reached at from five to fifteen feet. This sub-irrigation is not 
stagnant water in the soil; it has its current underground no less than the 
flow of the ditches on the top, although of course not so rapid, and it thus 
increases each year, pressing out upon the plains and filling the depth of the 
soil far in advance of the irrigating canals. This valley has an almost uni- , 
form slope, from the foothills to its center, of from five to six feet to the one 
tuadredjfeet, forming a most perfect trend for waterways, thus enabling us to 
establish the cheapest and most successful system of irrigation. It is this 
slope also that aids to press the sub-irrigation down into the center of the val- 
ley and over its broad extent. This gentle, gradual slope answers also another 
^ttiportant end. It might be feared that this gradual filling up of the soil 
from beneath would continually come so near the surface as to make the 
*hole region a vast swamp. But this is prevented by the natural drain- 
age which this slope secures. The waters of Kings River, brought upon 
*Qese plains from the foothills of the Sierras, are in a large part in the form 
^^ sub-irrigation, pressing through many miles of underground flow, to 
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reach again their old channel in the center of the valley; and if at any 
time, in depressions, this sub-irrigation should come too near the surface 
we have every facility to introduce a drainage system, at a small cost, to 
send the surplus on its benevolent errand of making fruitful the regions 
beyond. 

The establishment of such a vast irrigation system in this region has 
largely advai^ced the culture of grains and grasses. The growth of alfalfa 
is with us an immense and most successful industry; but the chief develop- 
ment has been in fruit culture, which is destined to be the great industry 
of this valley and of the State. 

Within the past few years comparatively few trees have been planted 
and not a few in their full vigor and productiveness have been cut down 
to niake room for what is considered the more remunerative business of 
raisin culture. These orchards are composed of almost every conceivable 
kind of fruits, all of which grow here with great productiveness. Yet, hke 
many other regions, ours has its special adaptations and specific fruits that 
can be raised with the greatest profit. Among the most profitable orchard 
fruits may be named the peach and nectarine, and the apricot in soiae 
localities. These are of very rapid and healthy growth, coming into bear- 
ing in the third and fourth year, and with the assistance of our summer 
climate for sun drying, give large returns from the crop. 

Apricots and peaches both do well, but so far we have to dry our fruit 
to send it to market. Our dried fruit has brought good prices. We have 
here, as in all other localities during the past few years, to fight the San 
Jose scale, which increases expenses and diminishes profits. Pears and 
plums grow and bear well, but have not yet proved in general a paying 
product. This is largely because of the disadvantage we yet rest under 
in ^ the matter of shipping both green and canned fruit, the freight rate 
being considerable in excess of almost all the fruit centers in the State. 

The result of prune culture has not, I think, been sufficiently promising 
to regard this as a hopeful industry in the future. The question is not 
simply what you can grow on your land, but what will give the most profit- 
able return. Which, peaches, plums, apples, grapes, oranges, potatoes, 
cabbages, onions, or beans? This, however, is to be said: we have yet vast 
areas of arable lands in the foothills, rich and choice valleys, where alnaost 
all our orchard fruits that require cool, moist atmosphere, can be grown. 

Olive culture is yet in its infancy in this county. We have only a few 
trees six years old, but these older trees have grown well and bear heavily. 
Within the last two or three years considerable acreage has been set to this 
fruit, and the prospect for future success is good. The same is true of fig 
culture. The black California fig is an old habitat of this county, and has 
been a sturdy grower and most prolific bearer. This can be seen in the 
older foothill towns of the county. Within a few years attention has been 
turned somewhat to fig culture, and many acres have been set out. So far 
the result is very promising. The variety most in favor is the White Adri- 
atic. This year one large shipment has been made East, and, I understand, 
with the most satisfactory results. 

We have as yet given very little attention to the culture of citrus fruits. 
A few orange orchards in the foothill regions of this county, fifteen or 
eighteen years of age, show excellent results, probably not exceeded by 
any like number of trees in the State. Their fruit is ripened among the 
very earliest. The black scale which troubles citrus trees in so many other 
places does not seem to be able to live in this county. Within the past fe^ 
years much more attention has been given to orange culture. 
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The cultivation of the fruits so far referred to may be called only the side 
issues of Fresno County fruit culture. This valley, under the "reign of 
water," is remarkably adapted to the culture of grapes of all varieties. 
Thus the planting of vineyards became our leading industry. At first this 
was largely confined to the culture of wine grapes, and several of the largest 
vineyards and wineries in the State have become established and are now 
famous the world over, and with results no less satisfactory than those of 
our best wine districts. The yearly output of wine and brandy has been 
during the last few years in the region of two and a half to three million 
gallons. The heavy bearing quality of many of our wine grapes is here 
phenomenal, reaching in our best vineyards twelve to fourteen tons to the 

acre. 

But in the planting of vines, attention was soon turned to the Muscat or 
raisin grape. Early experiments proved that our rich alluvial soil was 
eminently fitted to the growth of this superior grape, and our climate was 
equally suited to the cheap and easy curing of the fruit as those foreign 
countries which produce the delicious raisins of the world's commerce. 
This industry had many obstacles to overcome in the beginning, many pre- 
dictions of failure, and*^ many sneers over, the early product. The raisin 
output was about four thousand twenty-pound boxes seven years ago, and it 
must be confessed was, upon the whole, not an article likely to win renown 
in competition with the well established foreign brands. Not a few raisin- 
grape growers were so discouraged as to contemplate cutting out their Mus- 
cat vines. I recall an instance where an owner of a forty-acre vineyard in 
one of our colonies resolved to ** clean the whole thing out," and was pre- 
vented only by the pleading of his wife: " Spare it one year more." Since 
then that very man has sold in one year nearly $6,000 worth of raisins from 
this vineyard. And this case but indicates the change that has come to 
this entire district in regard to the raisin culture. Now, instead of cutting 
out raisin vines for other products, orchards and wine vineyards are dug 
up to make room for larger areas of this promising industry. 

At present, our raisin vineyards may be estimated at from fifteen to 
eighteen thousand acres, of which from ten to twelve thousand are in 
more or less of a bearing condition. Our wine vineyards embrace about 
five or six thousand acres, making a total acreage not much short of twenty- 
three to twenty-five thousand acres. This acreage was largely increased 
last year, and promises to be still mote largely increased the coming sea- 
son. 

The increase of product has gone forward from four thousand twenty- 
pound boxes in 1882, to a product of about five hundred and fifty thousand 
boxes this year. At the present rate of planting, it will only be four or 
five years until at least between two million and three million boxes will 
be put up in the Fresno district. 

Still, I would add, that what is about to be achieved in this county is 
also possible in many of the other counties comprised in the San Joaquin 
Valley. If the same distribution of water, and skillful devotion to the 
J'aisin industry is given, a great extent of this vast valley may in time 
become a grand area of raisin vineyards. 

This Muscat vine is a rank feeder, and finds abundant food in the mul- 
titudes of old sloughs and extinct waterways that course through this val- 
ley* It loves abundant moisture, even up to the ripening of its fruit; this 
it finds in our prevailing sub-irrigation, and in many cases obviates all 
Jiecessity for surface irrigation. A few of our very best bearing vineyards 
bave never had any surface irrigation. With this permanent underground 
29 ^« 
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moisture to draw from, makes it possible to harvest a second crop of grapes 
in quantity and quality nearly equal the first one. ' 

The fervid sun gives us the cheapest and best evaporator that has ever 
been invented; in fact the only one that can make a raisin of the highest 
quality. With the exception of the present anomalous rainy October there 
has not been a season since the raisin business began here that our crop 
has not been secured from beginning to end in first class order. The few 
driers that have been built standing as matters of convenience rather than 
of necessity. 

Fresno is to-day proud of her raisin industry. We do not keep this 
matter "hid under a bushel." We are raisin enthusiasts all through, as 
doubtless some others of you are on oranges, prunes, nuts, beans, or pota- 
toes. 

California is destined to be a region of specialties; every district maybe 
able to raise with more or less success all the products of all the others, 
but almost every district can raise some one commodity better and with 
larger profits than any other district. Now, it is the largest profit we are 
all after. How wise will it be for us to study carefully what specific indus- 
try we can follow with best results, and then build up our center about this. 
We might here in Fresno spend a vast amount of time and money in try- 
ing to raise some classes of fruits, when there is scarcely a shadow of a 
chance that we can compete with some other district. We have already 
spent too much time and money in this line, and not a few other districts 
are, I think, doing the same foolish thing. 

We expect in another year to have a raisin exchange established here 
in Fresno, where, instead of going out to hunt buyers, they will come here 
and buy directly from the producers. 

Fresno County so far in its history of fruit culture has been the phenom- 
enon of this Pacific slope. The magnitude of its possibilities in this line 
can scarcely be imagined to-day, and a kind Providence, preventing any 
setbacks, will enable us in a few years to double and quadruple the present 
product. 

DISCUSSION. 

Mr. Motheral: Have you any hardpan coming near the surface? 

Mr. Freeman: In some places the hardpan comes up quite near to the sur- 
face. I think I remember of a spot where they struck the hardpan between 
two and three feet, but anywhere it comes within about seven feet. Mr. 
Butler, during the last season, has been all through the raisin districts of 
Spain and examined them carefully. In the Malaga district he finds that 
the land is of a quality that does not sub-irrigate; even at the present time 
you have to go twenty or twenty-five feet or more down to water. In that 
region where there is a great deal of surface irrigation, the vines are dying 
very much as they are in the south, but in the Valencia district where sub- 
irrigation comes within four or five feet of the surface, just as it does in this 
valley, the vines are to-day as healthy as they were eighty years ago. His 
theory is that our conditions here of sub-irrigation will protect us from any 
such disease. 

Mb. Aiken: I want to ask Mr. Freeman whether the trees upon lands 
where the water nearly reaches the surface and where the roots reach to 
the water, live and do well ? 

Mb. Freeman: My orchard grows on that kind of land, and I have as 
nice an orchard as there is in Fresno County. The trees never have been 
irrigated, but simply watered by sub-irrigation. I do not think though that 
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they would be as long lived on that account as orchards would be on dif- 
ferent land. 

Mr. Johnson: Going through a neighbor's orchard last summer, I saw 
quite a spot, probably half an acre, of his trees that were turning yellow. 
They were loaded with fruit, but the leaves were as yellow as gold, and I 
was naturally curious to know what was the matter with those trees, and 
took a shovel and went out and dug down about eighteen inches and struck 
the hardpan, and on the hardpan about four inches of water. I went to 
two or three places with the same result, and came to the conclusion that 
it was too much water. His place adjoins mine, and I have some of those 
vines that shed their leaves as has been discussed. I found the same 
thing where the vines had shed their leaves and the fruit withered up. 
Last summer by digging six feet we struck water, but water in that well now 
is sixteen feet from the surface. We have had no water in the ditches since 
the first of July, I have come to the conclusion that to save that affected 
part of the vineyard, all I have to do is to break this hardpan — ^it is not over 
two inches thick — ^to break it with a crowbar or something of that kind, for 
say four feet, and I think I can reclaim that land. There is much alkali 
in those spots. 

Mr. Freeman: There is a point in regard to the water affecting the trees 
here that I think ought to be noticed. I stated in my essay that where 
there is sub-irrigation there is no stagnant water. It is a very important 
matter that the sub-irrigation has its current as much as its streams, I 
have a well, and when my neighbor half a mile away irrigates his alfalfa 
the water in my well rises, and this is constant running water; it is not 
stagnant water. If you set your trees out where there is stagnant water 
underneath, I think they will die, 

Mr. Kells: I will say, Mr. President, in regard to the old Briggs orchard, 
that, as many of you know, being on the bank of the Feather River, near 
Yuba City, the ground was covered with debris from the mountains, from 
mining, to the depth of from three to ten feet; in many places the cherry 
and the pear trees, and what is known as the Briggs May peach, have been 
covered with sand up into the crotches of the trees, and in the early times, 
you know, they pruned their trees very high; yet to-day some of those 
Briggs May peaches are bearing good, nice-looking fruit. Of course, we 
think that the fruit is somewhat insipid from the fact that there is so much 
moisture, but the idea of the moisture killing the tree has been abandoned 
from the minds of most of our people. They think that it is not moisture 
that will kill or sour the roots so that the tree will die, but old age or scale, 
backed by some other causes. Two years ago last February, in many sec- 
tions of the country, we had a warm spell of weather, and the fruit trees 
started out rather earlier than usual, and, as we had had rather over an 
average amount of rain in the winter, the ground was full of moisture. 
Ill the last days of the month the weather suddenly cooled, and some 
of our young orchards began to have the appearance of the vine disease 
I hear described here. The ends of the limbs and the leaves began to 
^ilt. The limbs began to droop and to die back, and within a month's time 
a number of our trees, perhaps a dozen in a place, would be dead. On 
passing through the orchard we noticed a peculiar smell and supposed it 
^as root rot of some kind. After examining a few we decided that the 
sap had begun to flow, and the cold spell had come on and stagnated the 
^*Pj and it had no chance to flow, and soured* * 

Mr. Block: I would suggest for the benefit of this Convention, and also 
^^ those who are interested in raisins, that these propositions as to how 
^^ah is realized, had better be made in executive sessipn, bec^t^se, iLit 

Digitized by VjOOQIC 



440 



REPORT OP STATE BOARD OF HORTICULTURE. 



comes to the ears of the railroad company, instead of $1 40 the rate would 
be $2 40. 

Mr. Freeman: In answer to the question as to the distance apart that 
vines should be planted, there are various methods used in regard to plant- 
ing so far as distance is concerned. Most of the early vineyards were eight 
by eight feet; after that a change was made in regard to raisin grapes, and 
they were planted almost in every instance ten by ten feet Now I think 
the prevailing system is about eight by ten feet, and that seems to be about 
as good a distance as we can hit upon; ten by ten feet uses more space 
than is necessary, although doubtless in the future years, the vines exhaust- 
ing the soil, that distance may be as good as the other. Some vineyards 
are planted ten or twelve feet one way and five or six feet the other; a 
vineyard near here is planted that way, and the yield was very great 
indeed; and I think the understanding is that perhaps in a few years they 
will be able to cut out every other vine in the closely planted rows, and thus 
leave them ten by twelve feet, or ten by ten feet. The last vines that I 
planted out are eight by ten feet, and if I were going to plant a thousand 
acres this year I should plant them all in that way. 

Mr. White: When I planted my vineyards there was no raisin vineyard 
in Fresno County, and I could get no information from anybody, and 
planted mine the same as Mr. Blowers planted his, eight by eight feet. I 
have had very good results, and I don't know as I have any reason to find 
fault with it; but I believe if I should plant another vineyard now, I should 
plant the vines six by twelve feet. I would plant the rows running east 
and west twelve feet apart, and the rows north and south six feet apart. 
A vineyard planted thus can be cultivated with less money, and the grapes 
can be more easily gathered. A team can be driven between the rows 
and leave plenty of space for drying, placing the trays along on the south 
side of the row, so the next row of grapes on the south side does not cast 
a shadow on the grapes while they are drying. That is one advantage, 
and then I think twelve feet square is plenty of space for a vine. Every 
twenty or thirty rods a row may be left out for a crossroad. We plant rooted 
cuttings now entirely. Cuttings planted out in a vineyard will not grow. 
I can give you no reason why they do not live as well now planted in the 
vineyards as they used to. When I planted my first vineyard I had a good 
stand of vines, planting entirely cuttings; but I have seen cuttings planted 
out recently where not 5 per cent lived. I would advise to plant nothing 
but rooted vines, and get a big root. 

Mr. Aiken: Might not that have been the fault of the planter? 

Mr. White: No, sir; planted by the very best men, with the best of care. 
I think it would be advisable always to plant rooted vines, and yearling 
roots are better than two-year old. 

Mr. Carroll: I will explain about the cuttings: It seems by what these 
gentlemen said to-day that the water is nearer the surface now than it was 
some years ago; and by planting a cutting — that is, if it is too long — when 
you put it down into the cool ground it commences to rot at the bottom, 
and, therefore, it will not grow; but if you take a cutting with about two 
eyes, leave one above and put the other down below; I think there will be 
no trouble in getting them to grow. We found down in our country where 
the ground was cold, we had to use short cuttings; very short, because, if 
too long they would rot. I would like to say a word as to the nature of 
the soil that this vine disease started in, at Anaheim, and the distance 
to water from surface. The disease started first in the best soil we have 
there — the black, sandy loam; I think it is about ten to twelve feet in 
depth, with under-drainage of sand and white sand underneath, and the 
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water is about twenty-five feet below the surface. There is no stagnant 
water where it started first; as to the richness of it, that soil will grow 
from forty-five to fifty bushels of corn to the acre, and that shows that the 
land is not so poor that it could not support the vine. That amount of 
corn has been raised since the vines are dead. They began to die in heavy 
soil, and the fatality extended to the higher, light, sandy soil. 

A Delegate: Did the disease start in Mr. Landenberger's vineyard? 

Mr. Carroll: No; it started in Mr. Dryfus' vineyard, on the west of 
Anaheim; Mr. Landenberger's is on the north. I think it was very near a 
a mile from where it was stated to-day that it started, I have lived there 
for twenty-two years, and know all about it. It started in 1883, and you 
would see in about every acre, or perhaps two acres, a vine about July or 
August that would look kind of sick; we all thought, perhaps, that it 
was the alkali effect, but we found out that it was not. The next year, 
in 1884, there seemed to be a great many more dying, and in 1885 almost 
half of the vines were gone, and in 1886 they cleaned the whole business 
out. There was not a vine to be seen; there are no vines in that part of 
the country. 

Mr. Aiken: In many portions of the State, around the Bay of >San Fran- 
cisco especially, rooted vines are not used very much; they find the cutting 
in the fourth year will overtake and surpass the rooted vine. In the dis- 
turbing of the rooted vine by removal, many of the roots are destroyed and 
the equilibrium between the roots and the top is somewhat affected and it 
does not start so readily as a cutting, which in the second, third, and fourth 
years makes a very pretty growth. 

THE late MATTHEW COOKE. 

On motion, the committee appointed at the last Convention as to the 
matter of procuring a tomb for the late Matthew Cooke, is granted farther 
time in which to make a report. 

COMMITTEE ON MEMORIAL TO CONGRESS. 

On motion of Mr. Buck, it is ordered that a committee of three be ap- 
pointed by the Chair, to draft a memorial to the United States Congress 
in reference to sending an expert to find predaceous insects. The Chair 
appointed as such committee, W. H. Aiken, L. W. Buck, and R. C. Kells. 

RAILROAD RATES. 

Mr. Buck: One of the most important matters that the fruit industry of 
this State should impress upon, not only the Southern Pacific system, but 
their connecting lines East, is the building and furnishing of fruit cars, 
-^ny person who has had experience in the past two years, knows very 
Well that there have been times when it was an impossibility to get suitable 
<^ars in which to ship fruit East. The railroad company claim they have 
so many fruit cars already, but they do not add that they ship tea and 
'^^ggage in their fruit cars, and that they are continually in use. There 
^^f a great many fruit cars that we never see on the coast. A com- 
^ttee should be selected from this Convention, who will not be on like 
committees of other organizations, to press this matter. The California 
^'j'uit Union has always done all it could to secure a lower rate of freight 
ajad additional fruit service; so also have the State Board of Trade and 
the Chamber of Commerce of San Francisco. I therefopejup^e Jttat i4?om- 
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mittee of three be appointed by the Chair, to confer with like committees 
of other bodies, to present the matter of building and furnishing cars to at 
all times meet the requirements of fruit and other shippers, and also to 
demand lower rates. 

Adopted. 

Committee: R. C. Kells, Yuba City; H. E. Parker, Penryn; L. M. Holt 



Riverside. 



NEXT PLACE OF MEETING. 



The following communication was received and read: 

Los Angeles, Cal., November 2, 1889. 
Gentlemen: The Citrus Fair for the Sixth Congressional District is to be held in this 
city from the tenth to the fifteenth of March, Inclusive, 1890. 

By direction of the Board of Directors of this Chamber, at a meeting held this day the 
Secretary was mstructed to extend to you an invitation to hold your sprine meetin'ff in 
this city during the week of the Citrus Fair in March next. At that time vou will have 
assembled here the entire fruit-growing population of Southern California, and the more 
prominent fruit growers of the whole State. The exhibit will be of such a character as to 
make it profitable to each and every member of your Convention to make a practical 
study of citrus and semi-tropic fruits. Our Board extend to you the free use ofour hall 
for your meetings, and will guarantee that all courtesies usually extended by the various 
places to induce the holding of these meetings will be most cordially extended by our citi- 
zens to you at that time, and your visit made both pleasant and profitable. 
^ Under the circumstances, we think it the proper time and place for your spring meet- 
By order of the Board. 

M. R. HIGGINS, 
Secretary Chamber Commerce. 

Milton Thomas, of Los Angeles, offered the following resolution, which 
was seconded by Frank A. Kimball and Geo. Rice. Said resolution was 
adopted by an enthusiastic and unanimous vote: 

Whereas, The City of Los Angeles, through its Chamber of Commerce, and by her citi- 
zens m attendance at this Convention, have made an earnest appeal, requesting that the 
next Convention of this body he held in that city; that the time of holding said meeting 
be during the week of the State Citrus Fair in that city; therefore, be it 

Resolved, That the State Board of Horticulture he requested to accept the invitation, time, 
and place, with due appreciation of the courtesy. 



OLIVES AND CITRUS FRUITS, 



DISCUSSION. 



Mr. Cooper: I will state, for the benefit of all parties interested in olive 
growing, that the subject was very fully discussed at Santa Rosa, Santa 
Barbara, Chico, and National City, as shown in the printed books that are 
here before you: the biennial reports of 1887 and 1888, the transactions 
of the Chico Convention, and the transactions of the Convention held at 
National City, both on olive culture and citrus fruits. There has been 
some uneasiness as to the planting of olives in Fresno County. An old 
neighbor of mine in Santa Barbara, who is living some twenty miles from 
here, sent in some branches from an olive tree four years old, with the firs* 
fruit, and from the appearance and growth of the limbs, the size and per- 
fection of the fruit, I should think there is little doubt as to olive growing 
in Fresno County. I also visited the Fresno Vineyard, containing quite a 
number of olive trees four, five, or six years old— the only olive trees I 
have seen since I have been here— and some of them are very well fruited 
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for young trees; not so loaded as they are in Southern California, but what 
I would call, for a large orchard of the average size of the trees, very well 
fruited with very fine fruit, entirely free from insect pests. 

Mr. Lelong: I do not wish to take up the time of this Convention, for I 
had much rather hear some one else talk than to be heard myself, but a 
word on this olive question. I think I have discovered the true method of 
curing the olive, green. I do not think there is any one in this State that 
has accomplished it before. I am speaking of the green olive; I have no 
reference to the ripe. What I mean is that no olives, so far as I have seen 
pickled green, have retained their color without injury; most of the olives 
I have seen pickled green, in time turn to a dull yellow color. I tried a 
great many experiments last year, accomplishing a little, and that helped 
me out this year, I have tried all the foreign processes I read about, and 
I find they are all misleading. There is no foreign process published, that 
I know of, that can be used, although they aid us in experimenting. The 
following foreign process was sent to me by one of our European Consuls: 
To three pounds of ashes and six ounces of lime, add six quarts of water; 
these are boiled together and after the ashes had settled the lye rose to the 
top; this lye was added to the olives, which have been picked with a great 
deal of care to prevent bruises, I found that this process, while it did cure 
the olives, retaining the color without injury, was one that no one could use, 
because after boiling the mixture — ^you must boilit at least twenty minutes — 
you will have about two pints of lye, the balance is like a lot of mud which 
you have to throw away, making it troublesome and expensive. I experi- 
mented then in various ways to obtain the same ingredients through chemi- 
cals, and after experimenting a great deal I found that by taking eight 
ounces of chemically pure potash — not the potash that you use on your 
trees — ^it must be chemically pure (sold in ten-pound tins at 15 cents a 
pound). This potash is different from the other; it is less corrosive. It 
must be used chemically pure; the others contain ingredients that are 
detrimental to the olive. To this I add six ounces of lime. The lime is 
put in a little water and slacked; after it is entirely dissolved the potash 
is added, and water is put in and boiled. It is then put in a barrel and 
left to cool, and as it cools the lime will settle to the bottom and the liquid 
will be white. It is then put on to the olive, and the olives are stirred about 
every three or four hours; they are left in this solution twenty-four hours, 
when the liquid is turned off, but can be used again on another batch of 
ohves, and need not be thrown away. The oftener you draw off and renew 
the water the quicker you cure your olives. You keep drawing it off from 
the olives and adding fresh water from time to time until the water becomes 
clear. When tl^e water becomes clear, which will take about four to six 
days, is the right time to put in the brine. I had a great deal of trouble 
as to the required strength of the brine. I found that when the brine is 
ttiade too strong it causes the olives to shrivel, and hurts them to such an 
extent that they cannot be marketed; and I tried it by taking one ounce, 
two ounces, and so on, to the gallon of water, and I find that fourteen 
ounces to the gallon of water will keep the olive better than anything 
else. I have olives from last year that I have kept in a perfect state, and 
the color has not left the olive. I forgot to say one thing, that the principal 
trouble in curing olives has been that they take a few pounds of potash or 
<^au8tic soda and simply put it in water. Never weigh or measure the ingre- 
dients. Now, you can take out of the same vat or barrel or can of potash 
one pound of potash or of caustic soda, and put it in the vat. The next 
time you come to put in another pound, and calculate on one pound to the 
gallon, and so on, you will make a mistake, because the^^tash i%lf ss-^r 
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more in strength according to the time it has been exposed to the air; the 
second time that you put it in it will average at least two or three degrees 
less in strength. A hydrometer should be used always, by all means, and if 
you put in just eight ounces of chemically pure potash, six ounces of lirae 
and six quarts of water, you will find that it will register between five and 
five and a quarter degrees; it is very hard to make it register by weight just 
so much; it will not do it. After this liquid has settled you can draw it 
off from the top, and the top liquid will register five degrees; yet you can 
stir up what lies on the bottom, and even add more water, and it will regis- 
ter up to nine degrees; the potash settles on the bottom. There should be 
the greatest of care in this. There are other methods. This one was tried 
on the Mission olive. You can take the same ingredients, the same 
strength of lye, and apply it to such an olive as the Pendulina, or some of 
the new varieties, and it will hurt the olive to such an extent as to render 
it worthless. This treatment will not do for the other varieties. The 
Mission olive is the toughest olive I know of. I have some of the fruit 
now that I have been treating with water for one year, and they are still 
bitter. I have not put anything else in — not a drop of salt — but I have 
simply been changing the water all this time, and the olives are as perfect 
as at the time they were put in. I have a couple of bottles I want to 
pass around. The first is the Mission olive, grown on the foothills, which 
were put in the lye in October, now about three weeks. These others are 
a variety called Pendoulier. This oUve, under the same treatment as the 
other, will not do. You can take and keep this one as I did in the same 
strength of lye, and in a week they will be so soft you will have to throw 
them away. It is the same with all the new varieties. You have to adopt 
a system of processes with each, separate from the other. In reference to 
the statement that the olive does not bear in Fresno: I was over to Mr. 
Roeding's place some time ago, and those [referring to a branch of olives] 
are some off his trees, and I have seen no place where those varieties did 
as well as they do on his place. 

Mr. Sanders: I believe I have the only olive tree in Fresno County 
which has been bearing nine years. It is a biennial bearer, which I believe 
is characteristic with the Mission olive, making wood one year and bearing 
a crop of fruit the next year. 

Mr. Kimball: There is nothing that is more palatable than olive oil. 
I do not mean cotton-seed oil, or peanut oil, or a mixture of the two, but I 
mean oil such as President Cooper and myself make and sell. I can say 
this: that a man almost loses his desire for meat of any kind if he will 
use with baked potatoes, olive oil, with a little salt. I prefer it to the best 
sirloin steak that was ever cut; it is not one fourth of the time that I touch 
the steak. And I stand here to say further that a pound of olives pickled 
when ripe will stand for a man to do his work with the pick and shovel 
better than the best pound of meat he ever ate. There is no reason why a 
man should not eat them, except that people don't know anything about 
it; they do not know any more about olive oil than the people of Fresno do 
about this Convention. I hope to live to see the day when olives will be 
as common on our tables as meat or vegetables, and I believe I will. I 
appeal to my friend here who has been to those countries which I have not, 
to say if there are the same number of people on the face of the earth enjoy- 
ing a greater degree of health than those of Italy, where it is the exception 
rather than the rule for a workingman to eat meat more than twelve times 
a year. They are far healthier than we are; and when we abandon the 
use of so much fat meat and substitute in its place olive oil, we will find a 
healthier generation than we now can. 



TWELFTH STATE FRUIT GROWERS' CONVENTION. 



445 



Mb. Mosher: I would like to make a statement in regard to the olive. 
Until about a year and a half ago I was very much troubled with dys- 
pepsia; in fact, I had to live on the most careful diet — it was misery, you 
Alight say. I commenced to eat olives, and I will state that I am very 
much improved in health. I think my dyspepsia is entirely gone, and my 
appetite is good. I had suffered a great deal for several years, and com- 
menced improving right away after using the olives. In regard to olive 
oil I was recommended to take it, and I went to one of the first stores in 
San Francisco and called for Mr. Cooper^s olive oil. I didn't know any- 
thing about Mr. Cooper, and they showed me Mr. Cooper's oil and said it 
was $1 75 a bottle, but that they had a superior oil for $1 a bottle, which, 
they claimed, was imported. They recommended it highly, and advised 
me to take that, and I foolishly took the dollar bottle. My wife took 
part of a glassful, as it was recommended for her, and the result was we 
had to call in a physician. He said he was just in time; he thought her 
life was in danger. She suffered greatly. It had a kind of poisonous 
effect, although since then she has taken Cooper's oil and it had no 
unpleasant effect. The so called imported oil was very disagreeable to 
the taste — ^nothing like the pure oil. 

Mr. Sanpers: I wish to give my testimony as to the matter of eating 
ohve oil. I was down to brother Kimball's a few years ago and he told 
me that story about eating olive oil, and I got some of Cooper's oil in San 
Prancisco. It was kind of milk-like, not so clear as the other, but we took 
it home and put it on baked potatoes, and, with salt, it was finer, I must 
say, than any good fresh butter I ever tasted. I have eaten it constantly 
since, and it has had just exactly the effect that brother Kimball said it 
would in dispelling every symptom of dyspepsia. We eat it constantly, 

Mr. Lelong: There has not been, as we know, any imported oil so far, 
brought here that is as clean as ours. We have no diseases of the olive in 
Cahfornia, while in Italy and in France they have to crush their olives 
because they are full of worms, vermin. From that they make the oil that 
we get here, and that is the reason that it has injurious effects upon our 
system. In cases where there is no disease the olives are always gathered 
up green: for pickling, but in every case the olives are crushed for oil because 
they are diseased and cannot be used for pickling. 

Mr. Kimball: I want to add something. My Superintendent is an 
Italian by birth, made oil in Italy, made oil on the Quito farm, in Santa 
Clara County, and he says there is not one fourth, and, perhaps, in many 
cases not one fifth, of the olives in Italy that don't have a worm in them 
from a quarter to three quarters of an inch long. 

Mr. Freeman: Can any one tell whether there is a possibility of getting 
pure olive oil in the market in this country, and as to the extent that 
adulteration has been carried on ? 

Mr. Kimball: I will answer it from the lips of Commissioner Le Duc^ 
Commissioner of Agriculture, while at my house examining my oil and 
olives, having previously been to President Cooper's, He told me that, out 
of sixty-eight or sixty-nine samples of oil taken from as many different im- 
porters in the Unitea States, all represented to be pure olive oil, only one 
sample exceeded 74 per cent of olive oil, and that sample contained about 
^2 per cent; the rest were from 74 per cent down to absolutely not a trace 
of olive oil. The experiments were made under the Analytical Chemist of 
the United States, at Washington, and he, of course, knew whereof he 
spoke. 
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MEMORIAL TO CONGRESS. 



Mr. W. H. Aiken, for the committee appointed, presents the following 
memorial to Congress, which was adopted: 

Memorial of the Fbuit Growers' Convention of California. 

To the honorable the Senate and the House of Representatives of the United States in Congregg 
assembled: 

Your memorialists, the fruit growers of the State of California, in their annual Conven- 
tion assembled, at Fresno, California, this eighth day of November, 1889, most respectfullv 
represent: ^ 

That the climate and soil of this State are adapted to the growth and preparation of 
fruits of good (juality and in quantities sufficient, eventually, to supply the oemand for 
such products in the United States, especially prunes, raisins, figs, olives, and olive oil. 

The success of this enterprise is of the greatest importance to the State and nation. * 

That the spread of scale insects from foreign countries in California threatens the con- 
tinued successful cultivation of fruit trees subject to their ravages. Parasites have been 
found in foreign countries— especially Australia— that live upon and destroy the scale. 

Your n\en\orialists, therefore, respectfully and earnestly request an appropriation that 
will enable the Department of Agriculture to import to this country parasites for scale 
insects. 



PICKING, PACKING, STORING, AND MARKETING OF FRUITS. 



DISCUSSION. 



Mr. Cooper: This is one of the most important matters which fruit 
growers have to consider. I am engaged in the nut business, and found 
last year, in my county, a difference of 4^ cents a pound in the sale of the 
English walnut of the same variety and the same quality, simply for the 
want of a combined effort on the part of those interested as to the proper 
mode of disposing of this fruit. It was not the fault of the market, it was 
simply the want of a proper method to market, and the disposition on the 
part of some to take the low prices, and many of the nuts were put in 
competition against themselves. I would like to hear from Mr. Buck, who 
is manager of the California Fruit Union and knows more about this sub- 
ject, probably, than any other man in the State. 

Mr. Buck: As Mr. Cooper has said, I perhaps do know something about 
marketing the fruit we raise up north. I have had but little experience 
in the marketing of nuts or other products, but I verily believe that what 
is true of one is true of all. As President Cooper has well said, the ruinous 
prices that are often received are the result of one man's product selling 
against another's. In my judgment, the way to realize the most money 
from the product of a locality, is for that section, be it large or small, to 
have some sort of organization. It facilitates shipping, it enables the man 
who has but little to put that little with the product of the man that has 
a large quantity, and get the benefit of carload rates of freights. Now, 
the California Fruit Union has handled a large amount of fruit for the 
last four years, and the present season has about closed, if not entirely, 
and I believe that this season has been one of the most prosperous that we 
have had. Four years ago the organization was in its infancy, and we had 
nearly every shipper and buyer in the State to compete with and oppose. 
The buyer, as a rule, did not want the growers to succeed; they wanted 
them to be placed in that position where they were forced to take the price 
that the buyer might offer. But while the patrons of the California Fruit 
Union that continued to ship throughout the year made but httle money, 
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I think the buyers made less. And the result was, that the second year, 
several of the leading buyers in the State were willing and anxious to, and 
did work with the California Fruit Union, and have done so ever since. 
The California Fruit Union has not handled all of the product of deciduous 
fruits of this State. Had they or any other organization handled all the 
fruits that had been shipped to the east of the Missouri River this year, I 
believe that the entire net proceeds of the same would have been at least 
25 per cent more than it has been; because in that case, all the markets 
would have been fairly supplied; and one market would not have been 
glutted while another was left bare. Of course there are large markets in 
the East where fruit always brings a price either high or low, with any 
average supply, but that is not true in many smaller places; these are 
easily overstocked. The demand for California fresh fruits in the East has 
certainly increased very largely; the amount that can be disposed of at the 
present time is very largely in excess of what could have been disposed of 
a few years ago. In fact it has become almost a necessity; and the prod- 
uct of California the fruit stands are obliged to buy, whether they want it 
or not. They take a little California fruit and mix with baskets of domes- 
tic fruit, and put on top to sell their fruit. I do not mean by that that 
the shippers do that, but I mean that the fruit stands do in making up their 
baskets for retail This year the grape shipments have been very profit- 
able as a rule, and a cause of it has been that the product of California 
has shipped well this year; has had good keeping qualities, and has gone 
there to sell against a very light and a very poor domestic grape crop, 
which was not the case a year ago. Then the California grapes as a rule 
carried badly, and they went against a fine domestic crop in the East. I 
do not wish to be understood as saying that the shipping of deciduous 
fruits to the East is not a risky business. You are liable to meet contin- 
gencies which no man can foresee, circumstances which your fruit will not 
stand up under, such as hot sultry weather after striking the Missouri 
River, and from there to the point of marketing. All of those things no 
man can foresee, and are causes oftentimes of serious loss to a shipper; 
but as an offset to that, there are certainly many times in which the ship- 
per receives a generous price for his fruit. There is much to learn about 
the conditions of keeping the fruit. One of the chief causes of serious loss 
is the shipping of imperfect fruit; peaches with split pits, pears or other 
fruit with worms in them ; and here I will say that peaches are not exempt 
from worms either. There were a great many worms in the peaches shipped 
this last season; the later peaches were more free from them. This section 
has never shipped green fruit very largely to the East, for some reason; 
either that there is not the fruit, or from the fact that some shipments that 
have gone from here have not been very profitable. In going around 
through the section here I see that you have a large number of pear trees, 
and I do not know why your pears should not ship well from here. I think 
they have not been shipped, though, to any extent. 

Mb, Sanders: Are late pears profitably shipped East — Easter Beurie or 
Winter Nelis? 

Mb. Buck: Yes, sir; they are, if they are free from worms; if you can 
sbip a pear that will be a winter pear when it gets there, it is certainly 
profitable, and it will bring a high price. One trouble with pears that are 
shipped from here for winter pears is, there are too many worms shipped 
^th them, and they have got to be repacked, and there is so much shrink- 
3.ge that it is sometimes not profitable; by worms I mean the codlin moth. 
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SUN-DKYING FKUITS. 

Essay by 0. G. Calkins, Tulare. 

The following plan was devised wholly by me nearly two years since 
but so far as I am informed has never been used by any one else. ^ 

Although patentable, I have never sought or intended to secure patents 
and now jfor the first time have undertaken to bring it to the notice of intel- 
ligent fruit growers: 

PLAN, ETC. 

A case of suitable size, say eight to ten feet long, six feet wide, covered 
with glass, mounted on two wheels, or by some pivotal arrangement, so it 
can be turned to the sun at all times, and also tilted to receive the sun's 
rays at the proper angle. The details can be contrived by any mechanic 
or practical fruit drier. 

In view of what Ericsson, Professor Morse, and others have demonstrated, 
and by practical tests of the thermometer, of the great increase of heat 
gained by receiving the sun's rays in inclosed spaces, through glass, can 
any philosophic and practical mind doubt for a moment the expediency 
and economy of a plan essentially such as this? 

All the reasons for desiring to dry fruits in brief time, in less space, in 
a cleanly mode, saving them from contact with damp and chill, thus pre- 
venting discoloration and other injury, will be present in all intelligent 
minds turned to the subject. 

Will not some one or more, by experiment, test this method ? 

As one detail, I would propose that trays be entered at the floor of the 
case from each side, removable at will, their outer ends forming a complete 
closure of that part of the case. A funnel for ventilation should rise from 
the higher end, as high as convenient. 



COOPERATION OF FRUIT GROWERS. 

Essay by B N. Rowley, San Francisco. 

History furnishes us with abundant proofs that all great results have 
been accomplished through organized efforts systematically managed. Ab 
individuals we can accomplish but little, comparatively speaking, but as 
members of a properly organized body all obstacles, however great, may be 
overcome and much valuable work accomplished. No other industry 
stands so much in need of organized cooperation as fruit growing, par- 
ticularly in California. We need more local horticultural societies; each 
and every fruit district should have and maintain one. We have at pres- 
ent quite a number of well regulated societies from which a vast amount of 
good has resulted, but we need more, and they should be better attended 
and more liberally supported. 

We should go still further, and perfect local district associations in each 
fruit section or district for the purpose of devising ways and means for th^ 
more successful handling and marketing of the district fruit crop. To he 
sure, we have several local shipping associations of considerable promi-, 
nence, and two combinations or organizations engaged in shipping fresh 
fruits to the East. All of these are doing splendid work in their way, but 
individually and collectively they fail in the most important part, that of 
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net profits to growers. This failure is not so much the result of the meth- 
^s employed as it is a lack of proper organization. Each association or 
organization at present is working on an independent basis, and petty 
jealousies and grievances are allowed to influence their actions and inter- 
fere with their workings, to the detriment of all parties concerned. 

Is it not possible to organize one grand association of California fruit; 
growers, to be composed of district associations ? Let us give this matter 
a little further thought. First, let the State Board of Horticulture, or, if 
you please, this Convention, appoint a Committee on Organization. This 
committee will district the State, and designate by name or number each 
district, and appoint a district deputy organizer for each district, whose 
duty it will be to take up the work of organization, make a personal can- 
vass, and call a public meeting of the growers in his district for the purpose 
of further perfecting the district association. Rules and by-laws to govern 
the same should be uniform throughout the State, and furnished by the 
Committee on Organization, subject to the necessary alterations and changes 
in general convention later on. As soon as the district deputies report the 
formation of district associations, and the State has been thoroughly organ- 
ized, the committee will call a State Convention, to be composed of dele- 
gates from all district associations, selected by the members at a regular 
meeting and instructed as to the wishes and requirements of their district. 
The delegates thus selected will assemble in convention and formulate 
plans to govern the district associations, and for the proper, successful con- 
duct of the fruit business of the State for the coming year. Each district 
association should be required to keep one or more competent men in the 
field from the commencement of each fruit season for the purpose of gath- 
ering information and statistics regarding the coming crop. This informa- 
tion, as collected, should be forwarded to his association, the manager to 
forward the same to the ofiice of the State association, there to be compiled 
and furnished collectively to each district association for the use and benefit 
of its members. 

Fruit growing for profit in California is a business, and those engaged 
in it should be business men. As such, being producers and manufactur- 
•ers, they should seek to keep themselves well informed as to the quantity 
and condition of crops, market prices, transactions, freight rates, and all 
matters pertaining to or connected with the business of fruit growing. 
The importance of the information that could thus be gathered and dis- 
tributed cannot well be overestimated. By the aid of such an organiza- 
tion, the question of marketing either fresh or dried fruits would, we think, 
become comparatively easy and profitable. The question of overstocking 
any particular market at any particular time could be successfully guarded 
against. The quantity of dried fruit that could be profitably marketed in 
any one j^ear could, without great difficulty, be arrived at. 

The matter of reliable statistics regarding the fruit business is of vital 
importance to all fruit growers. With an organization known as the ^ 
"Iruit Growers' Association of California," properly organized and in 
working order, a wonderful reform could be wrought from the present 
crude methods of marketing both our green and dried fruits. At present 
our fruits are competing against themselves in nearly every market in the 
land. Without proper organization and cooperation on the part of Cali- 
fornia growers, it will be next to impossible to bring about a desirable 
state of affairs among fruit growers. Our system of distribution is faulty, 
charges in many transactions are excessive, and consumers are called 
iipon to pay fancy and even extravagant prices in order to make the busi- 
^ness profitable as conducted at P^^se^i^jxj ^ ^ Vj!jC3C3Q^ L^ 
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Cooperative drying could be successfully conducted through the district 
association under the organization above outlined. This system of pro. 
ducing dried fruits would have the effect of making uniform grades and 
concentrating supplies, and what is most important of all, the conducting of 
the business of fruit drying at a much less cost than it is done at present. 
Sales of round lots of dried fruit of uniform grades at a given point under 
one management would certainly prove much more profitable to the pro- 
ducer and buyer than under the present methods of traveling the length 
and breadth of the State, picking up small, odd lots here and there, and 
concentrating them at some given point for the purpose of making a mer- 
chantable grade. Buyers pay but little attention to small lots of ungraded 
fruit, but seek to save time and money in purchasing straight carload lots 
at shipping points. An eastern house, sending a buyer to California, must 
necessarily add the expense of that buyer to the purchase price of the fruit 
which, coupled with the high freight rates, necessarily makes the laid-down 
cost in the eastern market excessive, and the consumer is compelled to 
pay almost prohibitory prices in order to indulge in the luxury of eating 
California dried fruit. All this should be changed. If the entire product 
of a district could be handled under one management, the matter of quan- 
tity and quality and the expense of ascertaining such facts on the part 
of buyers would certainly be placed at the minimum. Time and money 
would be saved and general satisfaction given, which is not the case with 
the present methods of handling our dried fruit products. 

Our present methods are certainly a great improvement over the old 
cumbersome style of doing business, but there still remains a vast field for 
improvement, A State fruit growers association, properly organized and 
put in operation, would certainly bring about a new order of things in Cali- 
fornia. All the difficulties which now present themselves can be overcome, 
and then, like all other well regulated branches of trade, fruit growing and 
drying in California would become one grand success. With the proper 
system and methods of distribution and reasonable freight charges for 
reaching the various markets of the country, the question of over-produc- 
tion will become a thing of the past. The matter of a State fruit growers^ 
association in California is one, we think, that ought to be considered by 
this Convention at this time, and we respectfully submit the matter for 
your kind consideration. 
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Mr. Buck: Mr. Rowley is a gentleman I know very well, but I don't 
think he ever raised much fruit, or shipped much fruit; and I don't think 
he ever went into the country and attempted to organize the fruit growers 
of the locality and get them all together. I think it would bother him to 
go to the people who get their mail at any one Post Office in the State of 
California, to control the fruit of that one locality, to say nothing about 
the State. Now, the organizations that are in the field at the present time, 
are the California Fruit Union, which has been in existence and operation 
for four years, and the Earl Fruit Company, which has been nearly as lougr 
and beyond that quite a number of individual shippers. The average fruit 
grower, whether he ships his fruit green or dried, will, as a rule, sell at any 
reasonable price that he can get, and to any man who will buy at that 
price. There are a few in the State whose products are large, and who 
have shipped every year, and will ship regularly a portion of their crop; 
but there are only a few in the State of the very large growers that are 
willing to hazard their entire crop by shipping it East. Now, if what Mr. 
Rowley suggests should be accomplished, it would be a great, grand thing; 



and the man who could do it would be worthy a great deal of credit; and 
the proceeds that would emanate from such an organization would be 
grand. But I believe that I have had about as much experience as any- 
body in trying to get fruit growers to organize and stay together, and I tell>^ 
you that it cannot be done. And I don^t believe that there is any organi- 
zation that can spring out of the ruins of those that we have now that will 
be any stronger, or as strong. If the fruit growers would join one or the 
other of the organizations that we have now, we could get better results 
than attempting to organize a new one. The organization of anything of 
that kind costs considerable money to start with, and it meets a good deal 
of opposition to start with — ^much more than would come from the growers 
as against the organizations already in the field. If the unions that are 
in the field could, as I said before, concentrate, it would result in a great 
deal of good, both in effect and in the influence they would have upon the 
railroad companies for reduced rates, and for concentration of products, 
and in the distribution of the products in the East. I would not envy Mr. 
Rowley the work of organizing the fruit growers of this State into one 
grand body for the pooling of their whole crop, and I do not believe that 
they will ever succeed in it. 

Mr. Rice: I believe that to the State Board of Horticulture is due the 
organization of your fruit union four years ago -at Los Angeles. The pro- 
moters of the scheme tried to take in the rest of the State, and I remember 
very well what a wonderful hot time the people from the north had down 
there in trying to persuade the southern part of the State to join this union. 
They organized a union of their own at Los Angeles that lived just one 
year. I was Secretary of it, and I wish to give a few figures as well as 
I can remember them, of the effect of the cooperation of that one year. 
The freight on oranges per carload, I think, allowed us to ship three 
hundred boxes to Missouri River points for $300. After the people of this 
union that were down there had stirred the people up in Southern Califor- 
nia, the very best and most influential men, those who had the largest 
orchards, agreed to form a union of orange growers and ship their oranges 
as one association. They secured pledges of orange crops that aggregated 
twelve hundred carloads to go through the union, out of about two thou- 
sand two hundred carloads that were grown in Southern California — a little 
over half of the orange crop. They sent their President with a resolution 
to see a railroad company, we have two — the Southern Pacific and the 
Santa Fe, which had then just got ready for business. We wanted a lower 
rate of freight to start with ; this was demanded from both companies, and 
both companies immediately came down $50, $260 a carload. Mr. Rose, 
who was the President, was authorized to make any other deal that he could 
privately, with either road. He said to the Santa Fe Railroad and the 
Southern Pacific: "We will ship our twelve hundred carloads over one 
route; what will you do for us?" The Santa Fe road said: "We will do 
what anybody else is doing." The Southern Pacific said: " If that is the 
system of business, we will give your combination $26 for every car you ship 
over the road." That was a reduction of $75 a carload for oranges to start 
^th, which left a handsome profit for Southern California orange growers; if 
they only got the bare actual cost for their oranges, that alone would have 
paid them. So much for cooperation. The. union had a system, I pre- 
sume, something similar to the one that Mr, Buck presides over, in having 
telegraphed from the different markets of the East the condition of the 
Market and the supply. At Kansas City, to illustrate, we did not consign 
* single carload during the season, for the reason that when a trainload of 
^ur oranges would reach that point, our agent was there and^^d th^tJCw- 
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sas City was already overstocked, and every man that shipped to that one 
market, and several others, lost money. One fruit grower withdrew from 
the union and shipped through a large house that was in existence in San 
Francisco at that time, and absolutely came out in debt at the end of the 
year, with a very large stock of oranges. But the final result of the com- 
bination was, that before the season was over there was so much jealousy 
between the different shippers and growers, because one man would occa- 
^ sionally get a little larger price than another, that the whole thing went to 
pieces. The trouble is, the farmers and fruit growers are not ready to or- 
ganize under Mr. Rowley^s or anybody else's plan, and I think that if this 
fruit union that is in existence now can keep its head above the water a few 
years longer, it may rally around it a very large support. It is true that 
* almost every class of people on the face of the earth can unite in some 
cooperative scheme except farmers. Even the school children of Portland, 
I believe it was, a few days ago went on a strike, and brought the teachers 
and the Board of Education to terms, and they don't switch in that school 
any longer. The bootblacks, even, have formed an organization. The news- 
boys in St. Louis a few years ago made a strike on the ^' Evening Post," and 
would have compelled that establishment to close up its doors if it had not 
conceded to their demands. If the people of Fresno don't organize a raisin 
growers' exchange, and handle their own raisins, and I am not sure but 
pack them, too, it will not be very long until middlemen, or a combination 
of them will have you under their heels. They will count up the exact 
price for which it is possible for you to sell, the same as some railroads have 
been accused of doing in exacting freights. 

Mr. Hickmot: I agree with Mr. Buck in one thing, that is, if we have 
different associations, that we can get more knowledge and a better chance 
of finding out what the markets are than we can as individuals, and if we 
have an association we can get the advantage of carload rates, if we choose 
to ship through them according to the judgment of the Board of Directors. 
If each district in this State would form a district association, and then 
work through some central head to market the product of their sections, 
they will do it much more intelligently than they can as individuals. 
They will get the knowledge; they will get experienced packers to handle 
the fruit, and that is one of the chief things we want. A great many of the 
fruit growers of this State have lost money shipping East, from the fact that 
the fruit was not packed properly; and, also, from being ignorant as to the 
proper point to send fruit that is packed properly. If we could form an 
association where the fruit growers of a district could meet together and 
discuss the matter they would know how strong they are, and they would 
find out about their neighbors' crops and how much had been offered; they 
could be in communication with the Secretary or Treasurer of some other 
district association, and thus every fruit grower of the State would know 
about how much the crop of the State would be. Then, if he has any 
knowledge of what the markets demand, he would know about how much 
he ought to get for his fruit. I have been a fruit buyer in this State for ten 
years and have purchased from one to two thousand tons a year, and I 
know that it is owing to the ignorance of the grower himself that the buyer 
has got in and made his money. If you go into a district where they are 
organized you have got to pay the market price for that fruit; if you do not, 
you pit one grower against the other, and play upon his feelings until you 
get him where you want him; that is the way it is done as a matter oi 
business, but if you could form district associations that would be avoided- 
And as to drying of fruit. We have formed an association at Haywards; 
we cannot say that we have met with great success so far; we were ignor- 
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ant of how to do this thing, but it is only through practical experience that 
we learn to do anything. We could not get anything for our cherries down 
here this year. I bought cherries for a cent and a quarter a pound. This 
was for want of organization. We did ship some cherries East, and we did 
very well. We lost some, but it was owing to the weather and inexperience 
as to the proper way of packing. Then I called a meeting of the growers. 
Some of us had apricots that were not fit for market, and we wanted to dry 
them. I have no facilities for drying my apricots. We formed an associ- 
ation and we dried them. I had the pleasure of entertaining a very large 
buyer of California fruit from Philadelphia, and I called his attention to 
the fact that we were going to unite and dry our product as a whole. He 
said, " Mr, Hickmot, that is just the thing you ought to do; the great fault 
with your dried product here is that we cannot send a man on the road 
without half a ton of samples; but if you could get a regular product, a 
carload all alike, I would like very much to buy it.'' When the time came 
I was informed by a letter that a gentleman from Philadelphia desired to 
see me. I went over, and said he, '^You have got some dried fruit.'^ I 
said, "Yes, there is some over there on the ground," and he went over there 
and saw it. We did not have to hunt a market for ourselves; we brought 
them to us, and, therefore, we had the advantage. He asked the price of 
the product; we put a price on it and he took it, and we are well satisfied 
with that return. We did not have to go all over San Francisco hunting a 
buyer. It was the same with our prunes. I marketed the last lot of 
prunes the other day at very good prices, which the individual grower 
could not get in San Francisco. I sold at better prices than I could get 
individually. This will show the necessity or the advantage of cooperation 
in each district. As Mr. Buck says, the organization as outlined by Mr. 
Rowley is very large, but I frankly believe that the day will come when 
we will see the necessity of doing it. The growers of California are ship- 
ping fruit into the San Francisco market. I know of an instance where a 
grower received a letter from Sacramento saying that the market for peaches 
in Sacramento was 5 cents better than in San Francisco. He sent a lot to 
Sacramento and got 10 cents less than he would have got in San Fran- 
cisco; so with all our markets; if we had an organization we could dis- 
tribute our products to a much better advantage than we are doing now. 

Mr. Buck: A few more words in reference to organization. The thing 
of all others that would result with the most advantage is local organiza- 
tion, which should connect itself with some general organization, or work 
as a local organization independently, still to their advantage. Now, the 
section of the State that has probably made the most money out of eastern 
shipping is around Vacaville, and it is better organized than any other one 
in the State. There are several other places that are fairly well organized, 
and they have done well; for instance, Florin, Sacramento County. Their 
shipments are almost exclusively grapes. Heretofore they have sold^K)ne 
Daan a little and another man a little, and the result was that the grower 
had but little margin. This year they have loaded and shipped about forty 
carloads through the union, and they have got good prices. Of course, I 
don't think that this is all the result of their shipping through the union; 
this was a decided advantage. Now, as Mr. Hickmot has well said, the 
proper direction to start, and the proper place for this organization, is not \ 
at the head first, but with primary organization in the neighborhood in 
^hich fruit is raised, whether it is two men or twenty men. It is a very 
^asy matter for a few men to load a car, but it is not a very easy matter 
for one man, unless he has a very large crop, to load a car in a day. 
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Mr. Hickmot: I have a ranch in Sacramento County, as well as one in 
Alameda, and a year ago I could not give my grapes away. The Florin 
district I am well acquainted with, I have been deahng with the growers 
there for a good many years. A year ago I could not give my grapes away 
m Sacramento County. We sold them to the winery at $7 a ton. This 
year we were paid $35 a ton right at the vineyard for our grapes, and no 
questions asked at all, and the baskets and boxes furnished there— simply 
from the organization at Florin. The growers tell me themselves that they 
have sold their grapes to the organization this year as high as $130 per ton 
net to them — am I right or wrong ? 

Mr. Buck: There have been individual cars even higher than that, and 
I think that the net of the forty cars of that neighborhood that were shipped 
from Florin to the Fruit Growers' Association would be somewhere from 
$75 to $100 a ton, and that included two or three cars that were delayed 
by the burning of the snowsheds up in the mountains three or four days 
They were three or four days overtime, so that they arrived in a bad con- 
dition, and didn't sell well. There is another thing that might be said 
and I am very glad Mr. Hickmot is here, because he can substantiate 
what I may say: The buyers for the canneries of the State of California 
are generally pretty smart men, and they take in the situation before they 
talk to you, and make you a price; and in very many cases the first sales 
are not very high ones, and I believe that the organization that has been 
working at Vacaville and Winters has done more to hold the prices of 
apricots than any one thing in the State of California. I would like to 
ask Mr. Hickmot if he does not agree with that statement? 

Mr. Hickmot: Yes, that is a fact; a fruit buyer don't go to Vacaville 
very much, if he can get what he wants away from there. They are all 
posted, and know what to ask. 

Mr. Buck: When he does get there, he has to pay a drying price, if he 
don't in other localities. 
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Mr. McLaughlin: In our county (Fresno) most everybody has an idea 
about vine pruning. We find that all climates and all soils do not require 
the same kind of pruning. I will state the mode of pruning we follow in 
our climate, from an experience of seven years. First, we shovel out 
around the vine pretty well down, clean out all the rubbish, get below the 
suckers that have been allowed to grow. We trim them off verv snug, 
close in as we possibly can without breaking the bark, and then we select 
the healthiest spurs, those that will divide, to balance the stump, and 
especially those on top that will protect the stump from the sun. We gov- 
ern ourselves altogether by the size of the stump of the vine; in many 
cases with vines that are planted at the same time, one limb has a much 
thicker growth than another, without any apparent cause; we know the 
small one will not require the number of spurs that a large one does. In 
a vineyard of six years of age, on a good healthy vine we leave from eight to 
ten spurs, each containing two eyes, usually cutting about one inch out- 
side of the outer eye that we leave. A square cut is the best. We cut the 
others as close to the head as we possibly can, knock off the rough bark, 
and pass on. Under that kind of pruning we have obtained the best 
results. As I said before, we do not want to overgrow small vines with 



jubbish; it is not rubbish we are after, we are after grapes; and by being 
careful; we usually attain the best results from that kind of pruning, I 
am speaking now of the majority of the pruning in the Washington Colony. 
In some instances, I have known men to leave six or eight spurs, with four 
or five eyes on each spur. That kind of pruning is very fast going out of 
practice; in fact, it raises a vine so high from the ground that the wood of 
the vine, when it is grown, breaks down and leaves the head shooting up 
through the brush; the sun has full power upon it, and before the grapes 
are ripe they are sun-burned. Therefore, with the Muscat grape, keep the 
heads well down, and prune short. We have had better success with that 
pruning than any other we have practiced in our neighborhood, where we 
are largely engaged in grape culture. 

Mr. Sanders: I saw some very excellent pruning being done on my way 
here this morning; I came up twenty-five miles right through the fruit 
regions, and that pruning was being done by a band of sheep. I believe 
that whatever treatment you bestow upon your vines there is nothing that 
will take the place of putting in a band of sheep and cleaning everything 
out in the fall. In Spain the vineyardists say, " Where the sheep's foot 
touches it turns the earth to gold." I believe we will in time learn that 
same lesson here, that we have to have some means, and the sheep afford 
the best means, of cleaning out everything on the foliage, of treading down 
and paving and packing the surface, and so preparing it for the perfect 
healthy growth of the vine, and the more perfect imprisoning of insect 
pests. I don't do much pruning about my place; you can tell that by the 
size of the fruit. I have not touched the pruning knife to some of my trees 
for five years. I am in the business of raising fruit, and if I prune too 
closely the trees oversap, as my good, old English father used to express it; 
that is, there is an excess of sap, and they will drop their fruit. They 
will make a great growth of wood and foliage that we wish to avoid, and 
on the rich land where I live we produce thousands of tons of weeds per 
acre, speaking after the manner of men, the more including the less. You 
must not overprune your fruit. The prune trees that I went to gather 
some prunes off this morning, the trees that bore the ripe prunes have not 
had a knife touched to them for lo! these many years, I cannot tell how 
many, and they are full of prunes to the present time; some of the prunes 
are here in the back end of the room. 

Mr. Johnson: I want to say to this Convention that I have tried the 
sheep, and as long as I am in the vineyard business I will never allow 
sheep in my orchard if I can help it. Last fall the sheep men came 
around and paid 25 cents an acre to pasture there. They brought three 
thousand head over to our place and pastured over the vineyard three 
times to get the green wood and leaves, and everything else, and then the 
I'ain came, and I got them to take the sheep away. About ten acres had 
no sheep on it, and this part sprang up with alfilerilla, which we plowed 
Under and enriched the ground, and had no more trouble with the weeds. 
The part that the sheep had passed over was very cloddy when plowed. 
We plowed, harrowed, and did everything we could, and it is cloddy yet. 
It is three times as hard to work as where they had no sheep. Some of 
^y neighbors said the sheep would eat up the leaf hopper, but the leaf 
popper is there. I don't want our friends to go away with the impres- 
sion that it is a good thing to have sheep over the vineyard; I am very 
^Uch opposed to it, and our neighbors have agreed not to repeat the 
^xperiment. Our ground is not absolutely dry, it is sub-irrigated wonder- 
fully; in some places you can strike water at three feet and other places 
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at six feet, except now, when the water is out of the ditch. The ground ig 
moist half an inch from the surface, and they packed it terribly. 

Mr. McLaughlin: I quite agree with the gentleman who made the state- 
ment about the ground being packed on top. In our vicinity we tried the 
sheep for a number of yegirs, and our experience is the same; but the great- 
est damage that the vines receive is from the sap being up at the time, and 
the moment the foliage is removed by an unnatural cause, a pressure is 
formed to force the sap in, and it has got to find an outlet somewhere, and 
it goes into the body of the vine. This swells the bud so that, in many 
instances, it is rendered unfit to go another year on account of the sheep 
taking the foliage on the vine. I have seen a vineyard that the sheep were 
on which the following year did not raise half a crop. 

Mr. Kells: I will ask if the sheep were put on for the purpose of prun- 
ing the vines or for some other purpose ? 

Mr. McLaughlin: They were put on to get rid of the rubbish and foli- 
age, so that it looks easier when the man goes in with the pruning shears, 
and some say to get rid of the vine hopper. 

Mr. Sanders: In answer to Mr. Kells' question I will say that I put them 
into my vineyard to clear the ground out from weeds, and clear the vine; 
and our discussion here illustrates a characteristic of California. It is 
twenty-three feet to water where I live; the ground to-day can be handled 
like ashes; you can't pack it; and where these other gentlemen live it is 
very moist. I remember writing an article about fruit, and Mr. Hobart 
took me to task in two columns and a half of the *' Kural Press,'' and the 
local papers spent about four columns in my defense. I was talking about 
the conditions of this locality, and Mr. Hobart about the conditions of the 
Ojai Valley, This is the same. It may be necessary for me to put sheep 
in my vineyard and not at all necessary for them. 

Mr. Kells: Do you consider it right to prune before the leaves shed on 
the grapevine? 

Mr. McLaughlin: No. We plow lots of the roots oif of our vines. The 
first year it might possibly injure the vines; afterwards the vines wouldn't 
be as healthy if we allowed those surface roots on, because the bottom of 
the vine can only throw out so many spurs, so miich root, the same as the 
top, and if we take away the superfluity the other roots are healthier and 
grow stronger and healthier and deeper down to give moisture to the vines. 
The rubbish we plow under, and it makes a fertilizer. 

Mr. Kells: I would like to give a little of my experience in the north- 
ern part of the State. We pastured sheep in our vineyard. We knew that 
while they were feeding off the leaves, and so forth, they were taking the 
fertilizers off" the ground, but we thought they were cleaning out the hop- 
pers to a great extent. Our soil is composed of black loam, about twelve 
feet to water, and we never yet found any difiiculty in cultivating our 
ground the following spring after pasturing the ground with sheep; our 
only object is to get rid of the hoppers. Our method of pruning is some- 
thing similar to that which the gentleman has referred to. We prune 
according to the age and the size of the vine, and what we think it can 
support; and we aim to do our suckering in the spring, as the suckers 
start out, perhaps making two suckerings of them. 

A Delegate: I would like to ask in regard to the pruning of the French 
prune trees. It has been recommended in this country that after the sec- 
ond or third year they do not require pruning. I have a few trees on which 
I tried to follow that style. They grew so large and so high that I now 
top them off" a little every year. I think if I did not, they would reach 
so high that it would be very hard to pick the fruit. I have read that in 
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the northern part of the State they summer prune in order to prevent trees 
from bearing too heavy, and in other places they do not summer prune. 
I have read that by summer pruning we could produce larger crops on the 
apricot trees. We started a few years ago, in the locality where I hve, to 
summer prune our apricots, and the most of us for the last year or two 
have abandoned it; and I have come to the conclusion that m this climate 
and soil the apricot tree would do better by not being summer pruned. I 
think it depends on the kind of soil. I notice that those which were not 
summer pruned have borne better crops than those that were. I have a 
few peaches also. I think that is a tree that will stand a good deal of 
pruning in this soil and climate to keep it from making too much wood 
and bearing too heavy crops. The peach tree will set in this country full 
of fruit. In our locality we have to go to a good deal of pains to keep 
them from bearing too much. Another point: When I prune a peach tree 
in the winter time, a man who is conversant with fruit and trees can tell 
by its appearace how much fruit that tree is going to bear next season. 
The buds are all set during the pruning time. I beheve it is a great ben- 
efit to a peach tree in this country to be pruned heavily. Later in the 
season, after all the pruning with the knife we think it will stand, we thin 
the fruit out afterwards; some do it with poles and some with pitchforks, 
but my trees have all been done by hand. The consequence is, that the 
fruit I have had to put on the market will always take the highest price. 
Now, in regard to pruning, there are so many different trees and so many 
different methods. One tree grows up straight— the Hungarian prune, for 
instance. A man that is growing that kind of trees, if he takes pains and 
prunes, can spread the tops of the trees by cutting the branches oif where 
you cut and leave the outside bud to grow. The peach tree wants to be 
cut just the reverse. That is of a great deal of importance in regard to 
pruning different kinds and styles of trees. I do not know anything about 
citrus trees, but I believe the generality of trees need some kind of prun- 
ing. If any tree does not, it is the French prune. 

Mr. Sanders: I would like to ask if peach trees ever require thinning 
after you prune them. Do you prune them so close that they require no 
thinning of the fruit? 

A Delegate: It has invariably been the case with me that after pruning 
as much as I dared, I had to thin out the peaches by hand. I believe that 
the peach crop is the one that pays the best in this locality. I generally 
begin pruning in January. I think you should begin earlier, immediately 
after spraying; I spray every year with the solution of sulphur, salt, and 
lime. 

Mr, Gladden, of Healdsburg: I have been cultivating the French prune 
for fifteen years, and we have now in my locality some pretty large orchards, 
from five and six acres to thirty and forty. It has got to be the leading 
interest in that locahty of the Russian River Valley. When we first began 
to raise prunes we knew nothing about pruning, and we did very much 
with them as we did with other trees, and the result of our first pruning of 
prune trees was that they were some four or five years old before we had 
any fruit. We invariably thinned them out to the proper number of main 
l>ranches and cut off the top— cut them back three or four buds near the 
top— and where they were cut off, they put out strong canes, strong shoots, 
and grew up and made a very thick top; straight, nice switches, I would 
call them. They remained thus until another year, and were thinned out 
some and topped again, and the people kept on that way. I believe I was 
tlie first one in the neighborhood to advocate the idea of not topping every 
year, but thin out; have the P^<^P1^Wj^^|f^^^^^P^f^"^^^^ ^^^ ^^^^^ *^® 
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switches the full length. Some of my neighbors said: '' If you do that 
they will grow out of your reach entirely." The result was that they did 
not grow out of my reach; they made a very small growth at the ends, but 
they put out a number of lateral shoots all the way up that branch,' and 
filled with fruit buds, and bore fruit in another year. I have certainly dis- 
covered that I am raising more fruit on trees four or five years old than I 
did by cutting the tops back, for in that way we raised wood instead of 
fruit, ^ I have prunes which have not been topped back the last three years. 
I don't want too much bearing wood, I want it thoroughly thinned out, and 
I don't cut off the tops more than about once in four or five years, and 
then I try to do it judiciously. The first trees I ever planted have never 
been trimmed at all, having been planted sixteen years ago this winter 
They are healthy, and bore about five hundred pounds to the tree last sea- 
son on gravelly soil. But I would say that I think I shall cut the tops 
back a little this winter. I am like the gentleman across the room, I am 
entirely opposed to cutting a prune tree like a peach tree; if you do that 
you will have but little fruit. We don't think we have a very good crop of 
prunes unless we have on trees six to eight years old, three to four hundred 
pounds of prunes, if not five hundred. I had trees eight years old this 
season that produced five hundred pounds per tree. They have not been 
topped back for three years, but have been thinned a little. 

A Delegate: That would be about one hundred and thirty pounds of 

dried fruit? i::^::!:^ :^l^r :.^^V.J^" 

Mr. Gladden: Yes, sir. I will say I could not give any regular rule, 
owing to the difference in climate, soil, and so forth; in the Russian River 
Valley, where my orchard is, I have raised fifty to seventy-five bushels of 
corn per acre, without irrigation, the corn having no rain after it was 
planted. It was matured and gathered without rain. I have three acres 
now in prunes that one year yielded one hundred and two bushels of corn 
per acre without irrigation. We do not keep cutting our prune trees back 
all the time. If we do, the result is that just where we cut off the shoots, 
they will throw out new branches and run up beyond it to be cut off 
another year. I think, when trees are two years old, and have five or six 
nice branches which are to form the tree, they extend these switches, as I 
call them, three or four more limbs, and the next year, if you cut them off 
a little higher, and another year the same thing again, there are your new 
buds on these switches. But if you leave them they throw out these 
lateral branches, and perhaps they will not be the additional length of that 
pencil to the top of these switches. You may leave them for years and they 
may bend with the load of fruit, but if you keep cutting them back they 
will not bend much with the fruit. We prune our prune trees less than 
any other trees. I don't know anything about Damson plum trees, I don't 
grow them; but I have Yellow Eggs, Coe's Golden Drop, Silver prunes, and 
a few other kinds. All those I prune pretty much as I do these prune trees, 
perhaps cut a little more, 

Mr. Sanders: What stock are your prunes on? 

Mr. Gladden: Peach, mostly; I have some Myrobolan and a few 
almond, but I prefer the peach for my soil better than any other stock. 
Mine is a deep, porous, sandy loam, well underdrained, on which the peach 
root does well. The trees have a rapid growth, and I have seen shoots in 
one season fourteen feet long. 

A Delegate: Do you cut those off at all? 

Mr. Gladden: Yes; I shall cut a little this winter, but be very careful 
about it. All of those bent over a good deal, and I will cut them back 
some. 
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Mb. Mosher: When all of those two-year olds bear full of fruit, don't 
fhev bend clear over on to the ground? .,..1.1 

Mb Gladden: They did this year, for the first time bemg troublesome; 
the trees are twenty feet apart; and, therefore, I say that I shall cut theni 
hack some I think it will add a little to the size of the prune, and, as I 
lid before, I think it is best every three or four years, not every year, to 
rut them back. My prunes this year were smaller than they were last. 
Last year they averaged fiftv-eightto the pound without grading; this year 
it was seventy-six without grading. In regard to peaches, we had almost a 
failure last year. My cash receipts for peaches last year were about one fifth 
of what they were the year before at the same price; they were well pruned 
a year ago and made an excellent growth. I never saw better m my hfe, 
and they bid fair to be a good crop. We cut the peach tree back every 
year We can't cut enough, however; the fruit must also be thinned, and 
the best way to do this is by hand; it cannot be well done with a pole; 
there will be bunches, and bunches of peaches can't make good peaches. 
I want peaches about six inches apart; that is as close as I want them 
together, and it is very hard to get inexperienced persons to thin enough. 
I thinned an orchard of Orange and Lemon CUngs, and one of my neighbors 
came to see how I thinned them. Said I, '^ What do you think of it? 
"Well," said he, "as you have asked me, I will be honest and tell you that 
I think vou have ruined your crop; look on the ground." I said, 'JNever 
mind the ground, look on the tree. I will have to go over them again and 
certainly take off nearly half of what you see there." He was very much 
astonished, but I did go over it again. 

Mr. J. A. Gordon, of Saratoga: It is well known that prunes are sold at 
graded prices, commencing at 4 to 4-i cents for small prunes and raising 
as high as 9 to 10 for large sizes. During this season I purchased the 
crops of a great many orchards in our vicinity, Saratoga and Los Gatos, 
where my orchard is located, and I found that the prunes grown in our 
vicinity where we pruned back heavily ranged about 75 per cent of medium 
to large size, while the prunes that I bought from other sections of the county 
and adjoining counties, where they did not prune the way we do, ranged 
about 75 per cent of very small to medium ones. The result was that on 
the prunes that I bought outside of our own district I lost money, while on 
those that I bought in my own district where the trees had been heavily 
pruned, I made a handsome profit. 
A Delegate: How far do you cut back ? ^ r x. ? 

Mb. Gordon: We generally cut back about one half of each year s 
growth; we cut back every year not quite so much as we do the peach, but 

very nearly. , x • xi. 

A Delegate, from Fresno: I would like to know how to increase the 
apricot crop by pruning. I have a very fine looking orchard, and only a 
portion of it bears fruit to any extent. I have given it all the care and 
attention that I could; I have summer pruned, winter pruned, and I have 
let it run. A portion of the orchard on sandy land has never failed in 
three years to produce a crop, and those which are situated on white ash 
land are much the larger, healthier looking trees, and were six years old 
last spring, and I will venture to say that I have not in three years got a 
box of fruit to the tree. , 

Mb. Mosheb: I will offer the suggestion that the gentleman send some ot 
the earth to the State University and have it analyzed. There may be 
some ingredient that is lacking in the soil that could be added, and put 
the orchard in bearing. 
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A Delegate: There may be an idea that the varieties are different, but 
Mr. Thomas, of Visalia, furnished the trees, and they appear to be the 
same, so far as I can telL I am somewhat timid, after our experience 
about sending soil to the University or anywhere else. We sent some 
hardpan and alkali soil to the State University in order to have it analyzed, 
to know whether there was any remedy for this affection of our vines, and 
the answer came back that " there is no alkali, perhaps, in all the San 
Joaquin Valley, that is any particular detriment to the growth of trees or 
vines." We know better. 

Mr. Sanders: I believe this complaint about the non-bearing of apricot 
trees is general throughout our valley. I know seven different orchards in 
our vicinity, and in the seven orchards I know of only one tree that has 
produced regular, heavy annual crops, and that is a Hemskirk tree stand- 
ing right near my barn; while twenty-two trees standing a little further up 
the road have failed year after year; and I believe it is a matter of a gen- 
eral failure in our valley of the apricot. 

Mr. Maslin: I have no opinion to offer, but I will give a few facts from 
my observation. There are three counties in this State that surpass all 
others in the raising of apricots. One, Solano County, in the Vaca Valley. 
The apricot does not fail there; every kind of apricot grows there. In the 
Santa Clara Valley the apricot crop is very abundant, and all kinds of 
apricots grow. In the Santa Clara Valley, in Ventura County, are found 
the largest and finest apricots grown in the State of California, and in 
neither county is there a complaint of the barrenness of the tree or the 
quality of the fruit. I only state that as a fact, and my opinion formed 
fromi those facts is that the apricot will only grow to perfection where it has 
the influence of the sea breeze. 

Mr. Sanders: I believe that is correct. I will state that of the non- 
bearing trees in my orchard a certain number are Moorparks, a certain 
other number Royal, seven Jackson seedlings; and I have one that bears 
heavily of the Hemskirk, and that is right near the barn where the rains 
run from the barn cleanings, and that may be the reason of that bearing. 
The others that do not have that advantage don't bear. 

Mr. Buck: I want to correct an error, Mr. Maslin said that all varieties 
bore well in Solano County, That is not correct; the Moorpark, of which 
there are almost none, are very shy bearers. Indeed, I don^t suppose there 
are five hundred trees in the county, and they bear very seldom. It is not 
a prolific bearer, but I have seen it bear heavily; the Royal is our best. 

Mr. Coates, of Napa: I agree with the gentleman that there is a great 
difference in the varieties, and also with Mr. Buck's remarks as to there 
being a great difference in the variety in different localities. The Moorpark 
is a heavy bearer in the Santa Clara Valley generally; I think it is the 
principal crop there and also in Alameda County, In Napa and in So- 
lano it is a very shy bearer indeed, and there the Royal is the main 
variety, with the Blenheim as a very good second. 

Mr. McLaughlin: We know very little of what kind of trees we have, 
unless we get experts to examine them. Some years ago I bought five 
hundred apricots, and I will guarantee I have got seven different kinds of 
apricots, including a very few Moorpark. 

Mr. Coates: It is sometimes found necessary to induce bearing by check- 
ing the wood growth, and that checking of the wood growth is the reason 
why summer pruning is sometimes recommended. I think the gentleman 
on the other side of the hall mentioned summer pruning a few minutes 
ago, but he followed it with a system of irrigation and flooding; of course, 
that counteracted the very object he intended to attain by his pinching or 
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Rummer pruning, for at the same time that he summer pruned and checked 
^e wood growth, he should have turned off the water, and probably the 
results would have been different. 

Mb. Mosher: I would like to ask the gentleman if the foliage on his 
trees that don't bear comes out at the same time that it does on other trees; 
if the tree blossoms, or if it has any matured fruit. 

A Delegate: I will answer the question very briefly. The growth of 
the foliage, fruit buds, bloom, and all come at the same time, look to all 
appearances the same, and are all healthy. I don't think I have an 
unhealthy tree in the orchard of nine acres, and no disposition towards 
disease of any kind; but as soon as the fruit buds on the trees on the white 
ash land swell, and have opened, all you have to do is to shake the tree a 
little and they are all on the ground in half a minute. They generally 
commence about the twentieth of February to the first of March blooming— 
the Moorpark and the Royal are about the same— but during the month 
of March, when they are in full bloom, the bloom may be shaken off the 
tree with a very small effort. 1 have never noticed any difference in the 
appearance of the blossom. The only root pruning I ever attempt to do 
is to plow and take off all the surface roots I can. I have often thought 
it would be beneficial to do what we call circular root pruning— dig a circle 
around each tree. I have plowed as deep as I can plow, and turned the 
surface roots up to see if that would benefit them any, and the trees have 
then made a fine growth of wood, and seemed to throw out a good quantity 
of nice fruit buds until about blooming time, when they fall off. 

Mr. Thomas, of Visalia: I want to ask if any one has produced a regular 
crop of apricots throughout this valley. 

Mb, Sanders: On sandy land good apricots have been produced in this 
county; quite a number of trees have borne well, but no large orchards 
that I know of are on sandy land, so that I would not dare to include 
Bandy land. 

PROTECTION OF FORESTS. 

Mr. Maslin: The whole State of California is interested in the protec- 
tion of the forests of the Sierra Nevada. The citizen himself will not take 
the pains to protect the forests. This year, in July, I had occasion to cross 
Lake Bigler, and stopped at the hotel. As we crossed the lake I saw a 
little cloud rising in the heavens. I asked what that was, and a man on 
the steamer said it was a fire, probably left by a sheepherder. After a 
little I saw another little cloud, and asked Mr, Dudley about it, and he 
Baid it was probably another sheepherder^s camp. Three or four times I 
asked the people about the hotel why they did not go up there and put 
the fire out. Nobody seemed to care for it; the land belonged to the Gov- 
ernment, and what was everybody's business was nobody's business. In a 
few weeks a forest ten miles long and over a mile wide was burnt, never 
to be reclaimed within our time. The whole length of the Sierra Nevada 
in summer is trodden down by the sheepherders^ trails, and it will not be 
long before the great waters upon which we depend for the future will be 
surely lessened from want of nourishment and the preservation of the snow. 
I should have prepared a resolution, but I have been so interested in the 
<^scu8sions of this Convention that I have not done so. It seems to me 
PJ*oper that this Convention should request the State Board of Horticult- 
ure—having more time — to prepare a proper memorial to Congress, asking 
Congress to withdraw these lands ftoni.^^ettlers^, arad to ^vent the use of 
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them by nomadic sheepherders* I would therefore move that the State 
Board of Hortkulture be requested to prepare such a memorial to Congress 
as would command respect. 

A Delegate: I think others destroy timber as well as the sheepherders. 
In the Santa Cruz Mountains some of the finest bodies of redwood timber 
in the world have been recklessly destroyed by millmen taking all the 
young timber simply to get out a few logs. They cut down two or three 
logs and set fire and burn all the brush and rubbish around the hills. It 
seems to me they should be required to remove their wood without destroy- 
ing the young timber, if it is possible to do so. 

Mr. Maslin: The statement of the gentleman is no doubt correct that 
the lumbermen do any amount of damage, but the trouble is this, that the 
title has passed from the Government of the United States to the citizens, 
and it is not possible for the Government to tell the lumberman how he 
shall use his lumber; nor can the citizens of California say how a man who 
owns a section of land should use it. The Government, however, can with- 
draw from sale these other areas to which it has still the title, and reserve 
it for a grand park for us and our posterity. I think the people of Cali- 
fornia should arouse themselves to a proper consideration of the importance 
of this subject. The watersheds must be protected in the Sierras, especi- 
ally against coming down on the irrigated portion of the State; otherwise, 
when the first warm weather of the summer comes, the snows will melt aU 
at once, and the water will sweep down in a perfect cataclasm on the plain, 
and be exhausted when we want it for irrigation. It does not concern us 
so much for the next few years as it does those who come afterwards. It 
is a very important matter that we should reserve these lands and the 
watersheds. We are willing and desire that all the State should be inter- 
ested, and if we do not do this the land will be taken up by speculators, 
and the first thing we know the forests will be devastated, and we will be 
subject to floods; and all of the great San Joaquin Valley and the irrigated 
portions of the Sacramento, and portions of the southern part of the State, 
will be relegated back to the condition of the desert. 

The motion is carried. 

Mbmobial of the Feuit Growers of California. 

To the honorable the Senate and the Souse of Representatives of the United States^ in Congress 
assembled: 

Your memorialists, the fruit growers of California, in Convention assembled, this eighth 
day of November, 1889, most respectfully represent: 

That the importance of preserving the forests of the Sierras and other mountains within 
and bordering on this State has become apparent to all the people of the State, and more 
especially to the farmer, agriculturist, horticulturist, and viticulturist. 

That vast areas in this State have and many thousands of acres more will be trans- 
formed from the desert to beautiful homes and fruitful orchards, thereby adding millions 
of dollars to our wealth. 

That experience and common sense teach us that it is incumbent upon the Kational 
Government to preserve for us and for future generations the waters of these mountains. 
to the end that our agricultural and horticultural interests may be best conserved, and 
that the marvelous resources and the splendid possibilities of this State may be most 
successfully developed. 

That irrigation is recognized as the absolute necessity for the present and continued 
prosperity of this State, and that irrigation can only be continued by the perseryation oi 
the mountain forests, a fact too well known to require mention. Therefore, be it 

Resolved, That we, the fruit growers of this State, in Convention assembled, most heartily 
and earnestly petition the Congress of the United States to speedily enact a law providmg 
amply for the preservation of said watersheds, and for excluding from entry such portions 
as may be necessary, and properly policing the territory embraced in said watersheds. 



TWELFTH STATE FRUIT GBOWEBS CONVENTION. 



KESOLUTIONS. 



463 



Mb. Rice offered the following resolution: 

Whereas, Mr. Hughes, the father of Fresno, in the kindness of his heart, has made a 
,«rTiiction in the regular rates to guests stopping at his house, that he be tendered a vote 
«f thanks, not only for the reduction, but for the magnificent table he has spread, and the 
accommodations to members since they have been here, and for numerous other courte- 
sies extended. 

On motion of Mr. Peck, it is ordered that a vote of thanks be tendered 

to the people of Fresno. . , , i ^ x iv/r o xx 

On motion of Mr. Lelong, a vote of thanks was tendered to Mr. b. M, 

Coles of Fresno, for his attendance and efforts to make this session of the 

Convention pleasant. , , , . ^ ^ x r> ^^ 

On motion of Mr. Mosher, a vote of thanks was tendered to Frotessor 

Sanders for his attendance at the Convention. 
On motion of Mr. Lelong, a vote of thanks was tendered the Board of 

Trade of Fresno, and the Convention adjourned sine die. 
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EXTRACTS FROM MEETINGS OF THE BOARD. 



San Francisco, Cal,, November 21, 1888. 

The meeting was called to order by President Cooper. The following 
Commissioners were present: President Cooper, Vice-President Peck, Com- 
missioners Block, Dr. E. Kimball, F. A. Kimball, Runyon, and Vallejo. 
Absent: Commissioners West and Boggs. 

The minutes of meeting of July 2, 1888, were read and duly approved. 

Adjourned to meet November twenty-second, at one o'clock p. m. 



November 22, 1888. 

The meeting was called to order by President Cooper. The following 
Commissioners were present: President Cooper, Vice-President Peck, Com- 
missioners Block, Dr. E. Kimball, F. A. Kimball, Runyon, and Vallejo. 
Absent: Commissioners West and Boggs. 

The report of the Secretary was read and placed on file. 

Commissioner Block moved that all bills for office furniture be paid. 

Carried. 

The report of the Treasurer was then read and placed on file. 

A letter was read from W. M. Boggs, announcing his withdrawal from 
the Board. On motion, the Secretary was instructed to acknowledge its 
receipt. 

(Vice-President Peck in the chair.) 

Commissioner Block moved that the Chair appoint a committee of three 
to report-as to the wants of the Board, and changes deemed necessary in 
the laws governing the Board. 

Carried. 

Chairman Peck appointed Commissioners F. A. Kimball, EUwood 
Cooper, and Dr. E. Kimball. 

The Board then adjourned to meet at the call of the President. 



November 23, 1888. 

The meeting was called to order by President Cooper. 

The following Commissioners were present, viz.: President Cooper, Vice- 
President Peck, Commissioners Dr. E. Kimball, F. A, Kimball, Runyon, 
and Vallejo. Absent: Commissioners West, Boggs, and Block. 

The minutes of November 22, 1888, were read and duly approved, 

(Vice-President Peck in the chair.) 

Commissioner Cooper requested the Secretary to withdraw during the 
executive session. 

The Secretary withdrew. 

Commissioner P. A. Kimball, Chairman of the committee on the revision 
of the present laws governing the Board, and changes deemed necessary, 
presented the report of the committee, as follows: 
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fo the President of the State Board of Horticulture, and members thereof: 

Vnur committee appointed to make a report on the increase of appropriation necessary 
for ^e use of the Board, as also changes deemed necessary to be made in the horticult- 

'"'llji^f-That^^^^^ be increased to 120,000 per year, $5,000 to be paid to the 

Treasurer quarterly, in advance. -i . iooq 

%cond— That the horticultural year commence April 1, 1889. , ,. , , 

7&— That the office or position of Inspector of Fruit Pests be abolished. ^ 
Pnnrf/fc— That the sum of |400 per month be allowed for competent office service. 
Pift/i-That a sum not exceeding 11,000 be allowed for traveling expenses. 
4'xk-That the expenditures necessary to be made in experiments in the different dis- 

+n>ts to be determined by the Board, on application of one or more of the fruit growers 

i?such districts; the Board to select such person or persons to make such experiments, 

'"IS-Th^^^ Boards be required by law to report quarterly 

to the State Board, in writing, of the condition of the fruit interests m their several dis- 
t?icS- what is being done to eradicate insect pests; also, as to disinfecting, as to quaran- 
tine a'g^nst new infects, and as to carrying out of all laws relative to the greatest good of 
tHe fruit interests. FRANK A. KIMBALL, 

EDWIN KIMBALL, 
ELLWOOD COOPER, 

Committee 

The report was unanimously adopted, on motion of Commissioner Runyon. 
The Board then adjourned to meet at the call of the President. 



November 24, 1888. 

The meeting was called to order hy President Cooper. There were pres- 
ent: Commissioners F. A. Kimhall, Dr. E. Kimball, Runyon, Peck, and 
President Cooper. Absent, Commissioners Block, Boggs, and West. 

Commissioner F. A. Kimball moved that the Eleventh State Fruit 
Growers' Convention be held under the auspices of the Board at National 
City, the date therefor to be fixed by the President. 

Commissioner Peck moved that the Secretary be allowed all hotel, and 
other traveling expenses during the session of the Legislature, and while 
he may have to be at Sacramento. 

Carried. 

Adjourned to meet at the call of the President. 



April 15, 1889. 

Pursuant to call issued by President Cooper, the members assembled at 
ten o'clock a. m. There were present: President Cooper, Commissioners 
Buck, Kimball, Motheral, Mosher, Runyon, Peck, and White. Absent: 
Commissioner Block. i -, j i a 

The minutes of the previous meeting were read and duly approved. 

The Secretary read his annual report, and on motion of Comrnissioner 
White, it was accepted and placed on file. (See report on page 14.) 

The appointments of Quarantine Guardians made by the President in 
the absence of a quarantine officer, were confirmed on motion of Com- 
ttiissioner White. , ^ ^ .. • * ^ 

The recommendation in the report of the Secretary for the appointment 
of a committee to draft a suitable set of resolutions, to be properly engrossed 
^nd transmitted to the Senators and Assemblymen, who aided m the pas- 
sage of the horticultural bills, was referred to the Convention then in session. 

The report of the Treasurer was then read and ordered placed on tile, 
on motion of Commissioner White. (See report on page 9J ^-^g^mr^ 
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On motion, the Board then took a recess until 1:30 o'clock p. m., and it 
was ordered that said meeting be held in executive session, for the nnr 
pose of electing oflScers. ^ 

AFTERNOON SESSION. 

The Board met in the afternoon at 1:30 o'clock, pursuant to adioum 
ment. President Cooper in the chair. 

The roll was called, and the following Commissioners answered to their 
names: Commissioners Buck, Kimball, Mosher, Motheral, Runyon, Peck 
White, and President Cooper. Absent, Commissioner Block. 

(Vice-President Peck in the chair.) 

The Chairman announced nominations for the position of President in 

Commissioner Runyon nominated Commissioner Cooper for the office of 
President. Commissioner Buck seconded the nomination, and moved that 
nominations be now closed. 

Motion carried. 

Commissioner Buck moved that the Secretarv be and is hereby in- 
structed to cast the vote of the Commissioners present for Ellwood Cooper 
tor the the posrtion of President of the Board. 

Motion carried. 

The Secretary cast the vote of the Commissioners present for Ellwood 
Cooper for the position of President. 

The Chairman (Mr. Peck) announced the unanimous reelection of Com- 
missioner Cooper as President of the Board. 

^ President Cooper, in taking his seat as President, thanked the Commis- 
sioners for the honor they had bestowed upon him, 

Nominations for the position of Vice-President were then declared in 
order. 

Commissioner Kimball placed Commissioner Peck in nomination for the 

position of Vice-President. 

Commissioner Buck moved that nominations be now closed and that the 

Secretary be directed to cast the vote of the Commissioners present for 

Commissioner N. R. Peck for the office of Vice-President. 
Motion carried. 
The Secretary cast the vote of the Commissioners present for N R Peck 

for the position of Vice-President. 
The President declared Commissioner Peck duly reelected 
Nominations for the position of Secretary were then declared in order. 

^^^^^^™ssioner White nominated B. M. Lelong for the position of Sec- 
Commissioner Buck moved that nominations for Secretary be closed. 
Motion earned. 

President Cooper appointed Commissioners Motheral and Mosher tellers, 
lotal number of votes cast, eight. B. M. Lelong received eight votes. 

Ihe President announced that B. M. Lelong, having received the unani- 
mous vote of the Commissioners present, declared him reelected Secretary. 

Commissioner Peck moved that the Secretary be and is hereby tendered 
a vote ol thanks as the sentiment of the Board for the services performed 
by that officer during the past two years. Complimentary remarks were 
made by the Commissioners present. 

Motion carried. 

Nominations for Chairman of the Finance Committee (Auditor) were 
then declared in order. 
Commissioner Mosher was nominated, and declared elected unanimously- 
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Nominations for the position of Treasurer were then declared in order. 
Commissioner Sol. Runyon was nominated, and declared elected unani- 

^ Commissioner White moved that the election of Clerk of the Publish- 
ing and Quarantine Bureau, and that of Special Agent, be deferred until 
some future meeting. 
Ofl.i*ried. 

The Secretary announced the appointment of Miss Ella Hallahan as his 
Clerk and asked that the appointment be confirmed. 
On 'motion, the appointment of Miss Ella Hallahan as Clerk was con- 
On motion, the Board then adjourned, to meet at the call of the Presi- 
dent. 

Apbil 19, 1889. 
The Board met in pursuance to adjournment, President Cooper in the 

The following Commissioners answered to their names, viz.: Commis- 
sioners Buck, Kimball, Mosher, Runyon, Motheral, Peck, White, and Presi- 
dent Cooper. Absent: Commissioner Block. 

A communication was read from W. d. Klee, wherein he claimed a salary 
warrant for the month of January, 1889. 

On motion, said subject-matter was laid on the table. 

On motion, the election of a Clerk of the Pubhshing and Quarantine 
Bureau, and that of Special Agent, was deferred until a special meeting 
of said Board to be held on June 29, 1889, at 1:30 o'clock p. m. 

On motion, the arrangements for the next Convention were deferred 
until some future meeting. ^ 

The Board then adjourned to meet in San Francisco on June 29, l»«y. 



special meeting, 

June 29, 1889. 

The Board met pursuant to a call issued by Hon. Ellwood Cooper, Presi- 
dent of the Board, for the following purposes, in pursuance to a resolution 
adopted at the meeting of the Board, April 19, 1889: 

First— To appoint a Clerk of the Publishing and Quarantine Bureau. 

Second — To consider the advisability of appointing a Special Agent 
for field work. 

Third — To consider the advisability of sending an expert to Australia 
and New Zealand, to collect and import into this State parasites destruc- 
tive to scale and other injurious insect pests. 

i^owri/i— To formulate quarantine regulations in conformity with the law. 

The following Commissioners answered to their names: President Cooper, 
Vice-President Peck, Commissioners Buck, Kimball, White, Motheral, and 
Mosher. Absent: Commissioners Runyon and Block. 

The President announced that nominations for the position of Clerk of 
the Publishing and Quarantine Bureau were in order. Commissioner 
Mosher nominated G-eorge Rice. Commissioner Kimball seconded the 
liomination. Commissioner Motheral nominated Charles B. Turrell. Nomi- 
liations were, on motion, closed. 

The President appointed Commissioners Mosher and Motheral tellers. 
Total number of votes cast, seven. George Rice r^eived^v^n vqies.^ 

George Rice was declared duly elected, ed by VjiJvJU V Lv^ 
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Cominissioner Buck nominated N. W. Motheral for the position of Special 
Agent. President Cooper nominated D. W. Coquillett. Nominations 
were declared closed. Commissioners Buck and Mosher were appointed 
tellers. Number of votes cast, eight. N. W. Motheral received seven 
votes. D. W. Coquillett received one vote. 

N. W. Motheral was declared duly elected. 

The following quarantine regulations were unanimously adopted: 

REGULATIONS TO PREVENT THE SPREAD OF CONTAGIOUS DISEASES 
AMONG FRUIT AND FRUIT TREES; AND FOR THE PREVENTION 
TREATMENT, CURE, AND EXTIRPATION OF FRUIT PESTS, AND OF Difr! 
EASES OF FRUIT AND FRUIT TREES; AND FOB THE DISINFECTION OP 
GRAFTS, SCIONS, ORCHARD DEBRIS, EMPTY FRUIT BOXES, ETC. 

All purchasers who shall receive fruit in any box, sack, or other package of any descrip- 
tion, shall immediately upon receiving the same disinfect each box, sack, or other package 
by subjecting it to boiling water or steam under pressure for a sufficient length or time to 
destroy all insects or germs attached to or contained in such box, sack, or other package; 
and all such boxes, sacks, and other packages shall be kept secure from infection so lon^ 
as they remain in the place where disinfected. 

Disinfection op Fruit Trees, Scions, Etc. 

For the purpose of disinfecting fruit trees, scions, cuttings, grafts, etc., the following is 
recommended : 

Whale-oil soap (80 per cent strength) 5 pounds. 

Water 4 gallons. 

J?irections.— Dissolve thoroughly soap in water, and immerse the tree, scion, cutting, or 
plant for at least two minutes, while the solution is still hot, or for such length of time as 
will destroy all insects or germs. 

Pernicious (Aspidiotus Peeniciosus) Scale. 

Summer Remedy for Peaches. 

potash 14 pounds. 

Caustic soda (98 per cent) 8 pounds. 

Lime imslacked _ 5 pounds. 

Fish oil, polar or seal _ __ 10 gallons. 

Direciions.~First—J>\sso\ve the soda and potash by placing them together in about ten 
or twelve gallons of water. 

>&cond— Slack the lime in a barrel in two gallons of water : then add the fish oil to the 
lime and stir well until the lime and the oil have turned to a thick batter; then add the 
soda and potash, water, boiling hot, and stir well with a dasher for five minutes or more. 
Leave standing for about four or six hours; fill up with cold water; do not pour in all the 
water at once, but about two buckets at a time. Stir well as the first two buckets of 
water go in to prevent lumps. Use the following day. Apply cold, one pound to the gal- 
lon of water. In dissolving it do not boil, but weigh the amount to be used, place in a 
barrel, and on top of it pour hot water, about one bucket to every hundred pounds of 
material. After pouring in the hot water, stir lively with a dasher until it is entirely dis- 
solved, then reduce with cold water until sufficiently thin to pass through the strainer; 
then place in the tank and fill up with water; stir well and it is ready for use; apply cold. 

Summer Remedy for Pears and Apples. 

Caustic soda (98 per cent) , _ _. 10 pounds. 

Potash J ' _ 10 pounds. 

Tallow—. 40 pounds. 

Resin _ 40 pounds. 

Directions.— First—Dissolye the potash and soda in ten gallons of water. When dis- 
solved, place the whole amount in a barrel (fifty-gallon measure). 

Second— Jyissolye the tallow and resin together. When dissolved, add the same to the 
potash and soda in the barrel, and stir weU for five minutes or so. Leave standing tp^ 
about two hours, then fill up with water, stirring well as every bucket of water goes in- 
Use the following day, one pound to the gallon of water; apply warm. 

Winter Remedy. 

Lime — _ 25 pound 

Sulphur _ 20 pounds* 

Salt 15 pounds. 
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THrections.— Take ten pounds of lime, twenty pounds of sulphur, and twenty gallons of 
«^er • boil until the sulphur is thoroughly dissolved. Take the remainmg fifteen pounds 
f lime and fifteen pounds of salt, and when thoroughly slacked, mix together and add 
enough water to make in all sixty gallons of solution ; strain and spray warm. 

Brown Apeicot Scale. 

Summer Remedy. 

caustic soda (98 per cent) - 1 Pound. 

&::::::::::::::::::::::::::::::::::::::::::::::v/-:::::::::::::::.-: 4o|auons. 

Directions.— Boil caustic soda in one and one half gallons of water. When dissolved, 
take out and lay aside one half of the solution; then add resin to the remainder in the 
kettle. After resin is dissolved, add slowly balance of soda solution. When thoroughly 
cooked, add water to make in all forty gallons of solution ; apply warm. 

Winter Remedy. 

Sulphur - 20 pounds. 

Lime .. — — 25 pounds. 

Salt -- 15 pounds. 

Directions.— Take ten pounds of the lime, twenty pounds of the sulphur, and tw_enty 
gaUons of water. Boil until the sulphur is thoroughly dissolved. Take the remainder- 
fifteen pounds of lime and fifteen pounds of salt— slack, and add water to make the whole 
mixture sixty gallons. Mix the whole together, strain, and spray on the trees milk warm 
or warmer. This can only be applied when the foliage is off the tree, and has in this con- 
dition no injurious efifect on the fruit buds or tree whatever. 

For Cottony Cushion (Icerya Purchasi) Scale. 

Caustic soda (98 per cent) - 2 pounds. 

Resin - - 10 pounds. 

Directions.— Bon caustic soda in one and one half gallons of water. When dissolved, 
take out and lay aside one half of the solution ; then add resin to the remainder in the 
kettle. After resin is dissolved, add slowly balance of soda solution. When thoroughly 
cooked, add water enough to make in all forty gallons of solution; apply warm. 

Foe Black 4,Scale (Lecanium Olea) on Olive Trees 

Five gallons best kerosene oil. 150 degrees test; one and one fourth pounds good com- 
mon soap, or one bar and a halt of soap usually sold as pound packages; two and a half 
gallons of water. This makes the emulsion. When using, dilute six and one half gallons 
of water for each gallon of oil, and to this mixture add two and a half pounds of good 
home-made soap dissolved in boiling water. All this mixing should be done with hot 
water, and applied at a temperature of 140 degrees Fahrenheit. 

Red Scale (Aspidiotus Aubantii) on Citrus Trees. 

Caustic soda (98 per cent).. 8 pounds. 

Resin . - 15 pounds. 

Whale oil or fish oil 2 quarts. 

Directions.— Boil oil, resin, and caustic soda together in about ten gallons of water for 
about three or four hours; then add water enough to make in all one hundred gallons of 
solution. Apply warm. Must be cooked well as per directions, to secure best results. 

For CoDLiN (Carpocapsa Pomonella) Moth. 
For Early Ripening Apples and Pears. 
Spray once with one pound' of Paris green to one hundred and eighty gallons of water, 
^hen just out of bloom. 

For Fall and Winter Apples and Fears. 
Spray twice. First application as above; second application with one pound of Paris 
S[een to two hundred gallons of water. Use the Paris green without any additions, sim- 
Ply stirring the liquid continually and straining it before using. 

For Woollt (Schizoneuba Lanigera) Aphis. 

Root Jorm.— Dress liberally with ashes, especially in moist localities, or use gas lime, 
*oout one and one half shovelfuls around each tree in such a manner that it will not 
<^ome in direct contact with the bark of the tree. 

^mch l^orm.— Brush with kerosene eiwilsion, or resin so^btion,^Ftora|| ^ I ^ 
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For Flowering Shrubs or Garden Plants. 

Sulphur 1 pound. 

Lime 1 pound. 

Water ^gallons. 

Directions. — Boil the ingredients together one hour. Dilute one gallon of the mixture 
with three gallons of water ; use more or less water according to the strength of the plant. 

BOBEES. 

Guard trees from infection by placing a shake or board on the south and west sides of 
the tree, which protects it from sunburn ; or give a coating of whitewash, containing some 
soap and sulphur. In removing a borer, smear the wound over with grafting wax. 

Peach Root (Sannania Pacifioa) Borer. 

Remove the earth at the base of the tree and wrap up the trunk with stout paraffine 
paper, and pile up against the paper air-slacked lime or ashes. 

Note. — Wherever beneficial insects or parasites are decreasing the spread of injurious insect pests, no spray or 
wash should be used, and the parasites should be colonized and taken care of. 

The following resolution was adopted on motion of Commissioner White: 

Eesolved, That a special agent be sent to Australia and New Zealand, to there collect 
such parasites that prey upon all scale and other insects injurious to fruit and fruit trees; 
provided^ that said agent snail not import into this State any such parasites that are inju- 
rious to fruit, fruit trees, or vegetation, but that only prey upon any such scale or other 
insects. 

On motion, the naming of said agent was referred to the Executive Com- 
mittee, that they refer the subject-matter to the Attorney-General, as to the 
power of the Board. 

Commissioner Kimball moved that the date for the holding of the next 
State Fruit Growers' Convention be referred to the President, with full 
power to act, and that said Convention be held at Fresno, in November 
next. 

The Board then adjourned to meet in November next, at Fresno, at the 
call of the President. 



November 4, 1889. 

The Board met in pursuance to call issued by the President of the 
Board, at 2:30 p. m. 

The meeting was called to order by President Cooper, and the following 
Commissioners answered to their names: Commissioners Buck, Kimball, 
Mosher, Thomas, Eunyon, Vice-President Peck, and President Cooper. 

The minutes of April fifteenth and nineteenth, and the special meeting 
of June 29, 1889, were read and duly approved. 

The report of the Secretary was read, and, on motion, was accepted and 
ordered placed on file. (See report on page 18.) 

The report of the Treasurer was read and ordered filed. (See report 
on page 12.) 

The resignation of N. W. Motheral as Special Agent was read, and 
accepted on motion of Commissioner Kimball. 

Commissioner Kimball offered the following resolution: 

Resolved, That in accepting the resignation of N. W. Motheral as Entomologist of the 
Board, we, the State Board of Horticulture, tender Mr. Motheral a vote of thanks as our 
appreciation of the valuable services rendered the State during his official connection 
with the Board as its Entomologist, particularly in his successful efforts in bringing the 
fruit growers of the different sections together for discussion and the dissemination oi 
knowledge so essential to successful fruit growing. 

Adopted. 

On motion, the Board adjourned to meet at the call of the President. 



November 8, 1889. 

The Board met in pursuance to adjournment. 

The meeting was called to order by President Cooper. 

There were present: Commissioners Block, Buck, Kimball, Mosher, Peck, 
Thomas, Runyon, and President Cooper. Absent: Commissioner White. 

On motion of Commissioaer Block, twenty thousand Bulletins No. 53 
^ere ordered printed. 

Commissioner Block moved that the next State Fruit Growers' Conven- 
tion be held at Los Angeles, in March next, the date thereof to be fixed by 
the Executive Committee. 

Motion carried. 

Commissioner Block moved that when the Board does adjourn, it do so 
to meet in Los Angeles on March 10, 1889, at one o'clock p. m. 

Motion carried. 

On motion, the memorial to Congress on forestry was referred to the 
President with full power to act. 

The Board then adjourned. 
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XXXIV. 

SYNOPSIS OF THE EEPOETS OF N. W. MOTHEEAL^ 
SPECIAL AGENT. 



SAN MATEO COUNTY. 

The Australian beetle had been colonized at San Mateo and was doing 
well, and promised to rid this section of the cottony cushion scale. Black 
scale was found here, and indications of a parasite, which I did not find. 
Lace-wing flies were found, but they were not sufficiently active or numer- 
ous to accomplish much good. 

At Menlo Park the red scale, the black, and the cottony cushion scale 
were found. At this place they seemed to be keeping all the scales in check 
by a wash of whale-oil soap and tobacco. The party who prepared it gave 
me the following as the proportions: Whale-oil soap, four pounds; tobacco, 
two pounds; and twenty gallons of water. The soap is dissolved, and the 
decoction of tobacco is then added, and sprayed warm. 

In accordance with instructions, I proceeded to Los Angeles, where I 
arrived July eighteenth, and went at once to Alhambra. Near this place, 
at San Gabriel, the Australian ladybug had been colonized in an orange 
grove, the property of Mr. J. R. Dobbins. His orchard, atone time, he con- 
sidered almost destroyed by the cottony cushion scale. The Vedalia car- 
dinalis had, at the time of my visit, cleaned up his whole orchard until it 
was difficult to find a living scale, and the larvse of the Vedalia were 
crawling over the ground under the trees by the million. 

I was shown in a greenhouse in Los Angeles three new scales lately 
introduced upon plants from Japan and Australia. I do not think any of 
these scales are likely to prove troublesome, but we are all the time liable 
to get injurious insects in this way. 

(Report July 24, 1889.) 

CURCULIO. 

In Instructions No. 2, 1 was directed to go to Sacramento and investigate 
the rumor that the curculio had appeared there. I examined all the fruit 
stands in the city handling plums; interviewed all the growers, dealers, 
and shippers I could find in the city, and went to the only orchard where I 
thought likely to find anything of this character, and failed in finding any- 
thing to substantiate the statement that curculio was in Sacramento or the 
surrounding country. There was no proper fouiidation for the report. 

(Report August 8, 1889.) 

NEVADA COUNTY. 

The leading industry of this county is mining, and until recently hi?* 
little attention has been given to fruit. The western part of the county i^ 
less than one thousand feet above the sea level, while the eastern part rises 

* Resigned November 4, 1889. 
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to an altitude of eight thousand feet. The annual rainfall is about fifty 
inches. The land, though broken, is moderately fertile. From these facts 
it may be seen that the fruit industry of the county may in future assume 
an importance it does not now possess. All the deciduous fruits do well, 
and are valuable because they ripen later than in the counties at a lower 
sea level. This is especially true with the Bartlett pear. 

The insects injurious to fruit and fruit trees found here are codlin moth 
and San Jose scale. Three fourths of the apples and pears of the county 
were lost this year from the codlin moth. The trees in the lower lands, 
where the supply of water is unlimited, have suffered greatly from scale. 

There has been but little done to kill the codlin moth, except to bandage 
the trees with burlap and destroy the larvae. A few parties used Paris 
green to a very limited extent, with no appreciable results. 



SUTTER COUNTY. 

This county, until recently, has been w^hoUy engaged in agriculture. The 
land is level and very fertile, and yielded such bountiful harvests of grain 
that the inducement to raise fruit for profit was small. Deciduous fruits 
have been planted upon a large scale in the last few years, and the experi- 
ment has been very successful in every line of fruit planted. 

The red orange scale is found on orange trees, and also the San Jose 
scale in several deciduous orchards; and the plum trees at several points in 
the county are infested with yellow mites. 



YUBA COUNTY. 

The southern and western parts of this county are comparatively level 
and the eastern is broken. Deciduous and citrus fruits are successfully 
grown in both sections of the county. There is a thermal belt along the 
foothills that grows fruit of every kind. Some of the finest oranges are 
grown here, though not on a large scale, although the largest orange grove 
in this part of the State was planted here last June. The orange and the 
oUve are both being planted extensively in the western part of the county. 

Trees examined in the town of Marysville were badly infested with red 
orange scale, and San Jose scale was also found in several orchards 
of deciduous fruits. Neither of these scales are found elsewhere in the 
<5ounty. The codlin moth is also found in almost every apple orchard. 

[Since this report was made, a County Board of Horticultural Commis- 
sioners has been appointed, and they caused all infested trees to be most 
thoroughly sprayed and cleaned.] 



BUTTE COUNTY. 

, "^his is a mining, lumbering, and agricultural county. That part of 
*lie county lying east of Oroville is mountainous. The miners who first 
^ttled this part of the county planted a few trees around their houses at 
wiat time, chiefly for ornament. There are a few points in the thermal 
^Glt where orange trees have been recently planted. 
At Forbestown there are a few apple and peach trees, but no orchards 
^J commercial importance. A few persons at Wyandotte have utilized 
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the water of a small mining ditch and have planted oranges, olives, and 
almonds. These orchards look well, but have not come into bearing yet. 
It is evident that citrus fruits will do well, as there is in Oroville a plantain 
(a species of tender banana) in full hearing in the open air and unpro- 
tected. There is also plenty of water for irrigation in the rivers, of which 
but little has been utilized. The country around Chico has been planted 
to deciduous fruits extensively; also, the olive and orange are grown. 

The citrus trees of this county are free from insect pests. At one or two 
places the soft orange scale was found, but not numerous. The San Jose 
scale is found at Oroville, but nowhere east of that point. Many of the 
orchards around Chico are badly infested with this scale. The codlin 
moth and the woolly aphis are also found well distributed over the countj^ 
The yellow mite is destructive to the foliage of the prune orchards. 

The twice-stabbed ladybug was numerous in many of the orchards 
around Chico, and in some places evidently reduced the number of the 
San Jose scales, almost cleaning some trees entirely. The cast-ofF skins 
of the larvae can be seen at this time clinging to the trees. At several 
places the codlin moth has disappeared without any known cause. I 
think it possible that there is a parasite at work here in early spring which 
cannot be found later in the season. Close observation in the spring would 
be rewarded with a discovery of this parasite. The larva of the lace-wing 
fly was found feeding upon the woolly aphis. 

Sutter and Yuba Counties have a joint Horticultural Society, and it 
was my privilege to meet with them on the eighteenth. I saw here more 
interest and enthusiasm than I have seen elsewhere upon the subject of 
horticulture in California. At Chico there is a similar society, which had 
a meeting on the twenty-fifth, called by the citizens and members of the 
society. This was well attended, and unusual interest was manifested. 



SACRAMENTO COUNTY. 

At Sacramento City the Australian ladybug has spread over the city 
and is doing good work. Investigation in Placer County led to the discov- 
ery of the fact that peaches and plums were both injured this year by a 
worm. The people of Placer County say that it is only troublesome when 
the spring rains continue late. This can be accounted for by supposing 
that the moth has a parasite which is destroyed by the late rains. The 
salt, sulphur, and lime wash was used, producing good results and invig- 
orating the trees. On the peach the difference before and after treating 
was very marked. The orange trees were clean and looked thrifty. Neither 
the red nor cottony cushion scale has appeared in this county. 

The orchards around Sacramento are troubled with codlin moth and San 
Jose scale. But little is being done to check the codlin moth, and all th^ 
late apples are given up to them. The fruit growers are washing their 
trees with summer washes to kill the San Jose scale, and are succeeding 
in a measure. 

Almost every fruit grower has a different remedy, but caustic soda, 
whale oil, and sulphur are used in almost all of them, the main difference 
being the proportions and manner of preparing. One thing I noticed, that 
where the trees were clean and vigorous the summer washes did not hurt 
the foliage, but where the scales had in a measure destroyed the vitality of 
the tree the leaves were scorched. 
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From Sacramento City down the river is one of the finest fruit belts in 
the State. Cheap freights and fertile land have stimulated the industry of 
fruit growing, until it has assumed immense proportions. Trees grow 
rapidly, and come into bearing soon. The San Jose scale has given the 
roost trouble. The people spray spring, summer, and winter, and by dint 
of hard, persistent work keep this scale in check. 

The pear slug and pear-leaf caterpillar come in each year for a share of 
the fruit grower's attention. The remedies used to destroy both of the 
insects are Paris green or London purple, one pound to two hundred gallons 
of water, sprayed on when the worms first hatch. A minute chalcid fly, a 
parasite of this caterpillar, is here found in great numbers — some four or 
five in each cocoon. This caterpillar has done considerable damage to the 
pear orchards this season in this section, but I think this chalcid fly will 
keep them in check in the future. This caterpillar lays its eggs the last of 
March, and the egg hatches in ten days; the caterpillar attains its growth 
in twenty days, then descends to the earth and spins a paper-like cocoon 
and hibernates until next spring. The caterpillar strips the pear tree of 
itfl Ipflves 

(Report August 25, 1889.) 



EL DORADO COUNTY. 

This is one of the oldest fruit-growing counties in the State, yet the busi- 
ness has never been extensive. Gold was first discovered here, and mining 
has absorbed everything else. All the deciduous fruits grow well here, and 
the trees bear to a great age. Both apple and peach trees may be seen at 
several places in the county, from thirty to thirty-five years old, still vigor- 
ous and bearing well. In sheltered places oranges grow well. The fruits 
ripen later in the valleys, and stand transportation better. Bartlett pears 
ripen the last of September and the first of October. 

The injurious insects found in this county are San Jose scale, codlin 
moth, and woolly aphis. But little has been done to exterminate these 
pests. A few parties have sprayed with the sulphur and lime preparation 
recommended by the Board, and succeeded in killing the San Jose scale, 
where a shower of rain did not follow immediately after the work was done. 
The Paris green remedy has been used very successfully against the codlin 
moth. 

At Placer ville a public meeting was held, and a number of the prominent 
fruit growers of the county were present. There was considerable enthusi- 
asm in the meeting, and by a unanimous vote preliminary steps were taken 
to have a County Board of Horticultural Commissioners appointed. 



YOLO COUNTY. 



Almonds and En- 




All the deciduous fruits are grown in this county, 
g^sh walnuts are also extensively grown. 

At Winters a public meeting was held, which was well attended by the 
truit growers of the neighborhood, and I gave such instruction and advice 
as was deemed necessarv to equip the fruit growers for the work of insect 
extermination. 

At Woodland another meeting was held, and specimens of many injuri- 
^^8 insects infesting fruits and fruit trees were obtained-^ndLin^ructipn 



nit trees were obtaine(LandLin§truction 
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given as to the most successful means used to exterminate them. This 
mode of procedure seemed to accomplish the design of my visit to the 
counties better than any other. These meetings always left the fruit grow- 
ers enthusiastic, and in sympathy with the work of the Board. 

For San Jose scale and codlin moth the remedies of the Board were 
recommended J and by some parties have been successfully used. For pear 
slug and green pear caterpillar any of the summer washes of whale-oil soap 
are effective, to which is added a little Paris green. 

A party at Davisville (a larg^ fruit grower) claimed to have driven ofiF 
the twelve-spotted Diabrotica by the use of sulphur and Paris green. He 
used a bucketful of sulphur to one half pint of Paris green, and dusted 
this over the trees. This he did by putting the mixture in a grain sack 
and fastening it to a long pole, and shaking it over the trees. 
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COLUSA COUNTY. 

At College City, Williams, and Willows there is but little fruit. At 
Maxwell the orchards are in good condition. At Colusa there are large 
orchards of deciduous fruits, and in a few places experiments are being 
made in the growth of the orange, which promises well. The old orchards 
along the river have been neglected, and as a consequence are seriously 
damaged by the San Jose scale, and the apples and pears are injured by 
the codlin moth; their commercial value almost destroyed. The yellow 
mite has been very destructive in the prune orchards this season, and in a 
few localities the thrips have damaged the foliage of the pear trees. 

For San Jose scale and codlin moth, I advised the use of the remedies 
recommended by the Board, which have been found most successful in this 
part of the State, viz.: sulphur, lime, and salt for scale, and Paris green, 
one pound to one hundred and sixty gallons of water, for codlin moth. 

I succeeded in having a public meeting at this place, and a large num- 
ber of fruit growers were present. This was the most interesting meeting 
held during the month and the most profitable. 



TEHAMA COUNTY. 

At Red Bluff, or in the surrounding country, the farmers are beginning 
to plant deciduous fruits. All along the Sacramento River, in this county, 
the orange does well, and is free from insect pests. In this county I could 
not get a public meeting, and I found it almost impossible to get over the 
roads, and a few fruit growers in Red Bluff were all I could get together. 
Through the papers of the county I gave such instructions as I deemed 
necessary. 

(Report October 31, 1889.) 
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REPORT OF THE ALAMEDA COUNTY BOARD. 

EDEN TOWNSHIP. 

The fruit interest in this township occupies a large share of the attention 
of the population, and from the orchards much of the wealth and prosperity 
has been realized. 

The cherry, pliim, prune, apricot, apple, and pear, currant, gooseberry, 
raspberry, and blackberry are at their best in this section, peaches doing 
better a little further south, in Washington Township. Many of the old 
cherry trees have succumbed to the three comparatively dry seasons, but 
otherwise the orchards present a healthy appearance. Paris green has 
been used to some extent, for the checking of the codlin moth, with more or 
less success, corresponding to the thoroughness with which the remedy was 
applied. The same success may be reported in regard to the use of the 
remedies for the extermination of the San Jose scale (Aspidiotus pernici- 
osus)^ the Greenback Company ^s insecticide potash being used to quite an 
extent for this pest. 

This summer a new pest has appeared on our apricot and prune trees, 
in the shape of the *'brown apricot scale," and is to be found in nearly every 
orchard. It causes the fruit to present a smutty appearance, similar to the 
smutty orange from scale-infested trees. For this pest we hope for a para- 
site, but will doubtless use some lye solution in the meantime. The grow- 
ers are anxious to do all in their power to keep their properties in a healthy 
condition. As a whole, we think the orchards of this section will compare 
favorably with any in the State. 

OAKLAND AND BROOKLYN TOWNSHIPS. 

I have visited nearly all the orchards in my district, and devoted much 
time in counteracting the destructive work of injurious insects in orchards. 
There seems to be scarcely an apple or pear orchard free from the ravages 
of the codlin moth, and whenever the usual remedies have been used, 
satisfactory results have been obtained. 

The oyster scale (Mytilaspis pomorum), so destructive to apple trees in 
this district, is decreasing, and in time may be entirely exterminated by 
the aid of some of the numerous parasites. 

Aspidiotus pernicioms, or San Jose scale, is one of the most destructive 
^f pests. Its work can be seen in the unsightly appearance of the^ pear 
^nd apple trees in this portion of the county. The ravages of this insect 
^re almost unbearable, and unless proper measures are taken to keep the 
P^Bt in subjection, much damage may result. It pleases me to be able to 
^port that this injurious insect is not found in many orchards in the 
^lorthem part of the county. ■ /-^ r^ r% t r> 
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The woolly aphis {Schizoneura lanigera) is in almost every apple orchard. 
Concentrated lye has been the best remedy for its destruction. 

Many of the orchards in the city of Alameda and Fruitvale are divided 
up into city lots, and very little progress can be made among so many 
small orchards. The hillside orchards, especially those where the trees 
are exposed to the winds, are nearly free from many of the scale pests. 

The codlin moth, so destructive in sheltered orchards, rarely troubles 
the exposed fruit trees. 

The nurseries of Oakland and Alameda present a healthy and clean 
appearance. Those who make a business of growing fruit trees and fruit 
appreciate the necessity of having their trees free from noxious pests, and 
do all in their power to have them well disinfected at all times. 

Before closing this brief report, I must state that the gentlemen who are 
associated with me in the Board have shown a commendable willingness 
to cooperate with me in everything that has been necessary to free the 
fruit trees of the county from injurious insect pests. 

WASHINGTON AND MURRAY TOWNSHIPS. 

I have concluded, from the nature of the appointment and the. instruc- 
tions received, that the duty of the members of the County Board was to 
exercise a supervision of the orchards within a certain district, or within 
the county as far as possible, by visiting them, examining the trees, and 
reporting to the owners of all infected orchards their condition, and sug- 
gesting remedies for the destruction of fruit pests. 

On December 30, 1886, we visited several orchards in this neighborhood, 
but, although we endeavored to impress their owners with the danger they 
courted in allowing the scale to get a foothold, and the consequences that 
would surely follow if not attended to by having the trees sprayed, yet I 
am sorry to have to state the advice has not been acted upon until within 
the last year, and then with not very satisfactory results. 

From the last date I visited up to June, 1887, between seventy-five and 
one hundred orchards, large and small. I found the majority of them 
clean, but of those that were infested but one or two of the owners had 
made any effort in the matter, simply because many of them could or 
would not see the necessity of exertion. 

In the year 1888, the San Jose scale made its appearance in some or- 
chards, but not enough to create any general alarm, except with a few indi- 
viduals. These parties made a determined effort this spring (1889) to 
destroy it, but, unfortunately, tried too many so called remedies, with the 
result that their efforts proved fruitless, except in one instance — a block of 
plum trees which were sprayed with concentrated lye. 

This year (1889) the scale has appeared on all deciduous fruit trees 
except the Black Tartarian cherry. I find it on the peach and apricot 
trees, the fruit of which bears a very sorry appearance, being to a great 
extent covered with a black fungus or smut, rendering it almost unfit for 
canning or drying unless it is washed; while the leaves and limbs of the 
trees present an unsightly appearance by the presence of the smut. 

In this locality all of the orange and olive trees are infected with the 
black scale. And as the orange is grown here merely for ornament, hardly 
any one makes an attempt to remedy the evil, or if they do, it is not done 
effectively, which leaves all orange and olive trees a menace which is not 
easy to overcome. 

There is one thing certain, until a community is satisfied individually 
that it is a question of pocket and purse, they will not move in any matter 
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/nr the public good. But the moment that they find their choice is sink 
nr swim," they, one and all, begin to strike for the shore 
^^ow fortunately for this locality, it stands on that basis, and the out- 
look for the near future is very promising, that all are going to take a hand 

'""iTinter^^^^^ Mr. H. Ellsworth, of Niles, the other day as to 

what was to be done, his remark was: " If we do not get away with it, it 
Im get away with us.'' Consequently I ha,ve hopes that this season will 
Tee a great change for the better, and that in my next report I wul be able 
to state ^that th? necessary remedies have been applied with satisfactory 
results. , 

Respectfully submitted. ^ ^ CRANE 

Secretary. 
San Lorenzo, Cal., Oct. 25, 1889. 



REPORT OP THE COLUSA COUNTY BOARD. 

I herewith beg leave to file with your honorable Board the first report 
of the County Board of Horticultural Commissioners, in and tor Oolusa 

^"sbf years ago Colusa County was known only for the reputation it^had 
iustly earned for itself, as the "banner" wheat-producing county of the 
United States. About that time, a few energetic men, imbued with the 
desire for progression, planted several small orchards in the vicinity ot the 
town of Colusa, and that it has proved a profitable investment is proven 
by the fact that to-day there are within the limits of the county several 
thousand acres of young and bearing orchards and vineyards. 

A large canning and drying establishment was built during the last year, 
the capital stock being subscribed principally by producers and which 
closed only last week. It is an assured fact, that the day is not far distant 
when the county will rank in the production of fruit where it always has 
in cereals 

Unfortunately, in the introduction of " fruit culture," as in other portions 
of the State, the "pests" of the horticulturist began to develop themselves 
rapidly, and with their extermination in view a petition was hied with the 
Board of Supervisors on the third day of November last, as required by 
the law entitled "An Act to amend an Act for the protection aud promo- 
tion of horticultural interests of the State," approved March 19, 1889. 

The Board thereupon appointed the following named Comniissioners at 
large for the county: J. R. Totman, Nathan Cutler, Frank W. Wilhs. 

Immediately on notification of appointment, the Commission met and 
organized, electing the following named officers: J. R. Totman, President; 
Prank W. WiUis, Secretary; and Nathan Cutler was elected to serve tor 
the term of one year, J. R. Totman for two years, and F. W. Willis tor 
three years. The county was divided into districts. The following coni- 
petent men were appointed as Inspectors and Quarantine Guardians: W.J. 
Clare, CoUege City: Robt. Watts, Elk Creek. , , ^ . , 

The Secretary has sent out about two thousand five hundred circulars, 
as per inclosed, and marked No. 1, and in each was inclosed a copy ot the 
law. The Secretary is also sending out a circular to every nurseryman in 
^e State, as a precautionary measure against importation of diseased and 
infested trees into the county. See circular inclosed, and jaackfidjjccuiar 
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No. 2. The circular inclosed and marked No. 3 is explanatory in itself. We 
have in our orchards some of the worst enemies known to the orchardist 
and with which he has to contend. We have the Aspidiotus pernicioml 
(San Jose Bcale) , Aspidiotus aurantii (red scale) ^ Aspidiotus citricola (lemon 
ecale), Carpocapsa pomonella (codlin moth) , Lecanium olea (black -scale), 
Anarsia lineatetla (peach moth), Sclandria cerasi (pear slug), Schizoneura 
lanigera (woolly aphis), ThripSj Tetranychus telarius (red spider). The 
cottony cushion scale {Icerya purchasi) has come under the writer's notice 
but twice, and each time on orange trees, and as soon as discovered the 
trees were dug up and burned. Experience in remedies for the eradication 
of the San Jose scale has led to the belief that the wash recommended 
and indorsed by the State Board of Horticulture, consisting of sulphur, 
lime, and salt, used in proportion as per Bulletin No. 53, is the most 
•effective as well as the most inexpensive remedy tried so far. We have 
used alkaline washes as prescribed, but prefer the sulphur, lime, and salt, 
as its adhesive qualities seem to prevent the young scale from moving 
around after hatching, and they consequently succumb. Persistent use of 
this mixture will produce satisfactory results to the most skeptical. 

I would like to state my experience with the Anarsia lineatella (peach 
moth) . One year ago last spring I noticed a great many of the young 
shoots of my peach trees withering; and upon examination found that I 
had the peach moth to contend with, I immediately set to work destroy- 
ing the larvae as fast as they appeared, and also sprayed all the trees with 
Paris green, one pound to one hundred and seventy gallons of water, and 
I am satisfied with good results, for this year I had but very few moths. 
Thrips on pear trees are very troublesome to us; they work on the under 
side of the leaf until they absorb all the vitality, and the leaf turns black 
and falls oflP. Some experiments have been made to exterminate them, in 
one instance with very satisfactory results. This instance was the result 
of an accident, and happened thus: Last May this section of the country 
was a prey to a species of army worm, whose particular identity I failed 
at the time to discover. Its habits, to a certain extent, are similar to the 
army worm of the south {Leucania imipxmcta) , inasmuch as it traveled in 
large numbers, and its favorite food was dog fennel and the lower leaves 
of pear trees. To arrest the depredations of this pest I used a solution of 
Paris green on young trees not in bearing, one pound to one hundred and 
"twenty gallons of water; it not only saved the trees from this worm, but 
prevented the appearance of thrips; while my neighbor across the road 
had millions of them, and they almost denuded the trees. My neighbor, 
E. A. Bridgeford, used whale-oil soap, but the application was made too 
late to judge the results. The codlin moth, so far, is confined to old 
orchards of a few trees, and scattered all over the county. They have 
enough larvae, however, to infest the whole State. 

The Horticultural Commission propose to make a rigid fight against this 
pest, and against these old trees, and if they deem it necessary these 
■trees will have to be burnt up root and branch; for we surely cannot ex- 
pose several thousand acres of young pear orchards, just coming into bear- 
ing, to the ravages of this most dreaded of pests. The long dry season of 
this valley makes it a desirable home for the red spider ( Tetranychus telarius) 
and the yellow mite. Experience has taught us that a winter wash is 
most essential to rid the trees of these pests; one pound of whale-oil soap 
in two gallons of water was used when the tree was dormant with entire 
eatisfaction. I have also used the same on almond trees, one pound of 
whale-oil soap, one third pound of sulphur, to two gallons of water, sprayed 
at about 130 degrees Fahrenheit, with very good results. 
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In conclusion, the County Commissioners sincerely ask the cooperation 
of the State Board and all county Boards, and a contmuance of the cour^ 
tesies already extended. 

Bespectfolly submitted. ^^^^^ ^ ^^^^^^^ 

Secretary. 
Colusa, December 11, 1889. 

REPORT OF THE HUMBOLDT COUNTY BOARD.. 

We beg leave to submit this, our first report. On the tenth of July last, 
1889 the Board of Supervisors of this county issued commissions to Jacob 
Zehndner, J. D. Barber, and A. P. Campton, as a County Board of Horti- 
cultural Commissioners, and appropriated $1,000 to be expended by the 
Commission for salaries and all other expenses for the first year. 

On July twenty-second we met and organized, and laid plans tor tne 

work to be done in the future. . . ., i ^ ^ ^ n lo ^^ 

Humboldt County lies between the fortieth and forty-second parallels ot 
latitude. The county averages about thirty-five miles in width Irom east to 
west and the length from north to south is one hundred and eight miles. 
The area is three thousand five hundred and ninety square miles larger 
than some of the Eastern States, and is populated with about thirty thou^ 
sand inhabitants. The county possesses within her borders nearly every 
variety of cHmate common to the great State of which she forms an 
important part. Topographically the county may be arranged in the fol- 
lowing subdivisions: The coast, separated from the mtenor by ranges 
averaging about ten miles in width, extending almost the entire length of 
the county; the " Bald Hills," the uplands of the county, principally de- 
voted to the sheep industry; the valley lands, which range from the moist, 
and salubrious climate of the coast to semi-tropical. 

The county contains two million two hundred and ninety-seven thousand 
six hundred acres; which, according to the United States official estimates, 
may be classified as follows: 

D, ^ X. u 1 ^ 468,00a 

Ked wood timber land - 400000 

Fine, spruce, fir, and cedar - " oqq'qqo 

Madrona,tan-bark oak, live oak, and laurel 45o'oOO 

Adapted to agriculture 500',00a 

brazing land-.. 

The remainder is at present considered of but little value, but contains, 
much wealth of natural capability, which in all probability will be eventu- 

Our^Jounty being so large, and the greater portion of it adapted to the 
growth of fruit, we have been unable to visit all the fruit-growing districts, 
in the three months we have been acting as Commissioners. However, we 
tave been over the greater part of the middle and western portion ottJie 
county from Mad River to Garberville, a distance north and south ot about 
ninety-five miles by about ten miles wide. Strange to say, it would be hard 
^ determine, at present, at what localities, from the extreme northern por- 
tion of our county to its southern extremity, a distance of one hundred and 
eight miles, would be the best adapted to the growth of the various vines, 
and fruits. There is a thermal belt extending from north to south, tUe 
entire length of our county, lying just east of the redwood timber belt, and 
from fifteen to twenty miles from the coast, where most of the semi-tropicai. 
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fruits can be grown successfully. In this belt the black walnut, English 
walnut, and almond bear heavy crops. The fig, nectarine, apricot, peach 
prune, and grape do well, and attain a degree of perfection equal to many 
of the favored fruit districts of this State. 

Citrus fruits are being planted with good prospects of growing them 
successfully. Lack of transportation facilities has alone stood in the way 
of the development of this section. The apple in our county attains the 
highest state of perfection; the greater portion of the county appears to 
be particularly adapted to the growth and development of that fruit. Near 
the coast the apple is smaller and not so richly flavored as those grown 
from ten to twenty-five miles back from the coast. Our apples are ail free 
from worms. The codiin moth has not made its appearance in our county 
yet. 

The pear does well in some localities; the Bartlett grows to an im- 
mense size, but has a tendency in most localities to ripen from the 
inside, and if not picked a little green will not keep well. The Winter 
Nelis does not do well here; it is troubled with fungus or blight, so com- 
mon to it in some other localities in this State. We have found but one 
locality in this county where this variety matures properly without fungus 
or blight. We have quite a variety of other pears that do well here that 
we will speak of in our next report. The peach does well back from the 
coast, in the warmer belt, in localities where the north wind does not strike. 
They grow to a large size and are of excellent flavor. The principal varie- 
ties grown are Briggs' Red May, Early and Late Crawfords. 

Choice apricots and nectarines can be grown over a large portion of our 
county. 

Plums and prunes of all varieties are grown in every portion of the 
county. This fruit seems to take naturally to our soil and climate, and 
thrives exceedingly well. Perhaps there is no portion of the State where 
the French prune can be cultivated more successfully than in this county. 
The tree grows very thrifty and bears abundantly; the fruit is large and 
sweet, and when dried makes a first class prune. Many thousands of them 
are being planted every year. The Fellenberg, fierman, Hungarian, and 
Silver prunes that are grown here are of a superior quality. We know of 
no plum or prune but what will grow and fruit well in our county, unless 
it is the Washington plum, which is a shy bearer with us. 

Cherries grow well all over the county, especially in Eel Eiver Valley. 
The cherries grown in this section are the equal of any raised anywhere in 
the State, although they do not ripen here as early as they do in some sec- 
tions. ^ Grapes are not grown in large quantities, although we have plenty 
of territory that will produce fine grapes of excellent quality. All small 
fruits, such as strawberries, raspberries, currants, etc., grow and produce 
abundantly. 

While Eel River Valley is well adapted to fruit raising, the Klamath and 
Trinity River sections are equally so. Along these two rivers all kinds of 
fruits do well, especially the grape. When this section is made more access- 
ible it will be a great fruit-raising section, and will show results that will 
compare favorably with those of any other portion of the county. 

All fruit, grown in this county is grown without irrigation, the soil hav- 
ing sufficient moisture to grow the trees strong and thrifty without it. 

The orchards that have been planted from twenty-five to thirty years 
and properly cared for, are doing well and producing large quantities of 
fruit, while others of that age that have not been properly cared for an<l 
not pruned and cultivated sufiiciently, are looking bad and the fruit is 
email. 
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Of late years there are thousands of fruit trees being planted every sea- 
son. Of the young trees that are now coming into bearing we cannot 
gpeak too highly. The trees are of strong growth, and the fruit all that 
<jan be desired. In the lower Eel River Valley, and near the coast, all fruit 
trees must be protected from the northwest wind by a wind break of some 
kind, while further up the rivers it is not necessary, owing to ranges of hills 
that afford shelter from the coast wind. 

We have quite a variety of insect pests affecting our orchard, garden, 
and ornamental trees, such as the '' flat headed apple tree borer," '' woolly 
aphis," "green aphis," ''red spider," "pear slug," "oyster-shell bark louse," 
*'filbert," and "San Jose scale," most of which have been shipped into the 
county on nursery stock and fresh fruit from the infected districts of the 

State. 

Woolly aphis has been on the apple trees in this county for many 
jrears, and many of the old trees are suffering severely from the effects of 
it. The remedies used have been gas lime sprinkled around the roots of 
the tree as far as the limbs extend, and wood ashes close around the base 
of the tree, and the trunk and top of the tree sprayed with "Petaluma 
carbolic wash." We have examined orchards where this wash has been 
used and find that it has done much good. Although it has not wholly 
destroyed the aphis it has killed the greater part of them and greatly 
invigorated the trees that have been sprayed with it. The oyster-shell 
bark louse is found on apple trees near the coast, where it appears to thrive 
best. In the interior it is found less frequently and does not cover the 
trees so completely as it does nearer the ocean, where the atmosphere is 
more humid. In some localities the scale appears on the fruit, causing it 
to be unsalable. We have not used anything successfully on it yet in this 
county. 

Pear slug has done considerable damage this season by eating off the 
epidermis of the leaves of the cherry, pear, and plum. We have tried 
almost everything to destroy this pest. Air-slacked lime discourages it 
more or less, but it is not sure to kill the slug. We find that buhach pow- 
der, dusted over the trees, is sure to kill every slug that it touches, but this 
is expensive; we would like to find some cheaper way of destroying them. 

.Red spider is spreading over the fruit-growing districts of our county, 
and doing some damage to the apple and prune. 

San Jose scale we found in different portions of the county, in several 
places doing considerable damage. We found it on apple, cherry, peach, 
pear, and prune trees, and in one instance on a rose bush that was close 
to an infected apple tree. Many of the trees infected with it were dead 
and others dying, while those it had attacked this season were in not so 
bad a state, yet they were suffering severely from the effects of it. Where 
we found one or two trees infected with it in an orchard, and the remainder 
<^kar, as far as we could see, we advised the owner of such trees to dig 
them up and burn them. Most of the fruit growers have followed our 
instructions, and destroyed such infected trees. Where we found an 
orchard that the scale had spread over a considerable portion of it, we 
J'ecommended the remedies published in Bulletins Nos. 50 and 53, issued 
^y the State Board of Horticulture, to be vigorously applied until the scale 
^lisappears, and also to remove the earth three or four inches deep from 
^found the base of the tree and fill in the space with wood ashes, as it 
^^nds to discourage the scale on that portion of the tree that the spray 
^loes not always reach. 

, >Ve have tried to find where and how the San Jose scale first came 
^"^to our county, and as near as we can. l^arn it was irst imported on young 
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t^efel shipped into the county about six years ago from the infected districts 
about San Jose and the central portions of the State, and has continued 
to come in the same manner up to the present time. This scale is feared 
by the fruit growers of our county very much, for its work is of such a 
deadly nature that it takes but a short time to destroy a fine orchard if it 
once gets a good start. 

The cottony cushion, black scale, and codlin moth have not yet made 
their appearance here. We have quite a variety of forest scale which 
attacks the myrtle and other forest trees, of which we will try and have 
samples at the Fruit Growers' Convention which is to convene at the City 
of Fresno, November fifth. We have found the twice-stabbed ladybug and 
their larvae feeding on the myrtle scale in great numbers. On some of the 
myrtle trees examined that had been almost entirely covered with scale^ 
the ladybug had eaten almost every scale on the tree, and was running all 
over the tree hunting for more. We are of the opinion that this bug will 
prove to be a great scale destroyer and a good friend to the fruit grower. 

On the fifteenth of October, the Commissioners met to consider the sub- 
ject of quarantining against the importation of insect pests into our county, 
and after due deliberation the Board declared a quarantine against the 
importation into our county of all fruit or fruit trees, scions, cuttings, or 
plants infested by any insect or insects known to be injurious to fruit or 
fruit trees, the same to take effect on and after the first day of November, 
1889. 

Respectfully submitted. 

A. P. CAMPTON, 

Secretary. 

RoHNERviLLE, HuMBOLDT CouNTY, Cal., October 26, 1889. 



REPORT OF THE KERN COUNTY BOARD. 

Our County Board is not a recent creation. It was organized about four 
years ago, but we have been bo hampered by our Board of Supervisors that 
we have been unable to do anything until the present season. We started 
in four years ago with the intention of cleaning up every infected orchard 
in the county if it were possible to do so. We made a personal inspection 
of every orchard in the county, and found nearly every locality badly 
infected. Among other places we found some orchards belonging to J. B. 
Haggin in a bad condition. After serving the notices and then the orders 
to disinfect, as required by law, and Haggin's representatives paying no 
attention whatever to them, we proceeded to take out a warrant for the 
arrest of Mr. Haggin. This coming to the notice of one of Haggin's crea- 
tures, who was a member of the Board of Supervisors, and the Board being 
.then in session, he at once attempted to abolish the Board of Horticultural 
Commissioners. Finding he could not do this legally, he had our allow- 
ance cut down to $1 per day, and pay our own expenses. Of course, that 
shut us off at once, and nothing more was done, except to appoint new 
Commissioners as terms expired, until last winter, when the Supervisors 
increased the rate of compensation to $5 per diem, and pay our own ex- 
penses. They were very late in doing this, and we had not time to do mucb 
work, but by dint of hard work we have held the scale in check, and wbexo 
there was time for thorough treatment have eradicated the pest entirely- 
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All of our books, papers, records, and instruments were destroyed in the 
recent fire. 

L. W. BURR, 

Secretary. 
November 30, 1889. 



REPORT OF THE LOS ANGELES COUNTY BOARD. 

With the drawbacks incidental to real estate speculation and threatened 
extermination by insect pests, horticultural interests in Los Angeles County 
for two years past have been in an apparently dormant condition. It can 
be safely said, however, that a new awakening is evident, and the future 
is very bright and hopeful for fruit growers, especially those engaged in the 
culture of the citrus family. 

The Icerya purchasi has been brought to subjection by the introduction 
of that wonderful parasite, Vedalia cardinalis^ and there is no longer any 
dread of the pest that for a time threatened to destroy every citrus fruit 
tree in this county. 

The black scale (Lecanium olese) also has found an enemy that has kept 
it down throughout this territory, and in some localities caused it to en- 
tirely disappear, and with it the black fungus growth which, since the 
presence of this pest, has been found on the leaves and fruit, thereby pre- 
venting free respiration, and making an additional expense in the market- 
ing of fruit. The disappearance of the black scale insect is especially 
noticeable in the San Gabriel Valley, more particularly about Alhambra. 

In some portions of the county where attention is given to the culture of 
deciduous trees, the San Jose scale has made serious inroads, but is being 
kept well in hand through the efforts of the County Board of Horticult- 
ural Commissioners. 

The greatest pest to be dreaded at the present is the red scale (Aspidi- 
otus aurantii)^ to be found in and around Los Angeles and the San 
Gabriel Valley, and the red scale that has been so destructive to citrus 
trees in Orange County, and is said to have effected a lodgment in the 
flouthem part of Los Angeles City. 

The County Horticultural Board is making strenuous efforts to keep this 
voracious pest in check, very materially aided by the twice-stabbed lady- 
bird and the lace-wing fly. The Board has just received reports from the 
general inspection districts, and in those cases where the law has not been 
complied with as to disinfection, etc., it will be at once rigidly enforced. 
In the mean time with confidence in the reasonable supposition that every 
insect pest has a natural enemy, they will endeavor to obtain, by corre- 
spondence and otherwise, the home of this presumed parasite, and when 
lound procure its introduction into the county, either by county or State 
^istance, and if this fail, hope to gain the desired end through individual 
efforts of the fruit growers. 

Notwithstanding innumerable drawbacks encountered by the orange 
growers during the last three years, there is every evidence that the com- 
*^g season will show a greater number of orange trees planted in the 
^ounty than ever before. In many places where vineyards have yielded 
J^ disease, orange trees will take their place, and land heretofore given up 
b f?"^^ ^^^ had water brought to it, to be followed by plantations of young 
udded orange trees. There are thousands of budded trees in nurseries 
^ady for the orchard, and at this time it is estimated four hundred thou- 
*^ud Navel orange trees have been contractedfOT. alL tal>o set out between 
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this and next July. Every one has taken new heart, and the prospects of 
a thorough, intelligent pursuit of an industry that will bring millions of 
dollars into the county are bright indeed. 

Early rains, followed by congenial suns, have caused the oranges to ripen 
earlier than ever, and a short crop, withal, have brought good prices to the 
orchardist. 

Through some mysterious agency the seedling trees generally did not 
flower fully, some not at all, the budded, however, bringing forth a full 
crop. In Los Angeles City it is estimated there will be only one tenth of 
a crop; south of the city, from one third to one half. In Pomona, a full 
crop; this locality having nearly all budded trees and these just com- 
mencing to yield a paying crop. In Duarte and Azusa, the red scale has 
spread. badly in the last twelve months; this, with failure of seedlings to 
bloom, will return but two thirds of a crop. In San Gabriel, where nearly 
all are seedling trees, there will be only one fourth of a crop. Alhambra, 
that shipped last season forty-five thousand boxes of oranges, will probably 
not ship over half that amount this year. Pasadena's yield is reduced to 
one fifth; while San Fernando, where trees are just coming into bearing, is 
hardly necessary to estimate. 

The County Board of Horticultural Commissioners are alive to the fact 
that great danger is imminent from new insect pests introduced into neigh- 
boring counties; also from Florida and other large orange-bearing districts, 
and have decided on the enforcement of a rigid quarantine against them. 

Respectfully submitted. 

F. EDWARD GRAY, 

Secretary. 

December 31, 1889. 



REPORT OF THE MENDOCINO COUNTY BOARD. 

This Board was appointed in January of this year. It consists of M. 
Baechtel, of Willits, as Chairman; C. Purdy, of Ukiah, Secretary; and C. R. 
Thomas, of Calpella. The first action of the Board was to district the 
county into three sections, and to authorize one of the Board to examine 
orchards, etc., in each district. 

I was appointed to the southern section of the county, where the most 
interest was shown, and carefully examined forty or fifty orchards. I found 
the San Jose scale in eight or ten orchards. I recommended the caustic 
soda and potash remedy for winter use, and cutting back the tree to wash 
thoroughly. Owners in nearly every case followed out the recommenda- 
tions. 

The codlin moth I found in nearly every orchard in Ukiah and Sanel 
Valleys, and to some extent in Anderson Valley. Many parties scraped 
the trees and used the lye wash at my suggestion, but very few tested the 
arsenic summer washes. 

The woolly aphis I found in nearly every orchard I visited, and recom- 
mended wood ashes and gas lime. Where applied, the trees showed im- 
proved health. 

The pear blight I found on apples and pears at several points. I also 
found the red spider very frequently. 

As my work did not continue later than March, I cannot speak of sum- 
mer pests. Unofficially I have noticed several pests since. 

In two plum orchards the fruit turned black at the pit after full gro^ 
and when beginning to ripen. All of the fruit on some trees was so affected. 
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Ripening was arrested and the fruit worthless. I could find no insect work, 
but had not the time to investigate further. 

ily colleagues did but little. Mr. Baechtel examined but one orchard, 
finding the pear blight only. Mr. Thomas examined two orchards and 
found the codlin moth and woolly aphis. 

At the April term of the Board of Supervisors our compensation was fixed 
at $3 per day without mileage. As our county is mountainous, of course 
the work cannot be done for that, and Mr. Baechtel and myself resigned. 
Through the votes of those Supervisors who favored the Board of Horti- 
culture, the resignations were laid on the table, not accepted. The two 
Supervisors hoped to secure favorable action in the salary matter, but so 
far have not been able to do so, and the matter so rests. 

Since our resignation Mr. Thomas has done nothing, and unless the 
Supervisors can be induced to fix the compensation at a reasonable amount, 
no work is likely to be done. 

Respectfully submitted. 

GAEL PURDY, 
. ■ Secretary. 

Ukiah, Gal., October 21, 1889. 




REPORT OF THE NEVADA GOUNTY BOARD. 

We beg leave to submit this, our first report: 

On the twenty-ninth of January, 1889, the Board of Supervisors of this 
county issued commissions to John T. Rodda, S. N. Stranahan, and Geo. 
F. Beales, as a County Board of Horticultural Gommissioners. Imme- 
diately on receipt of our commissions we met and organized by electing 
John T. Rodda, President, and Geo. F. Beales, Secretary; and divided the 
county into three districts, comprising the whole county. 

We then inspected every orchard in our respective districts. We found 
but very few scale, except in Grass Valley, Nevada Gity, and Mooney Flat. 
We recommend the salt and lime remedy. It was used with good results 
by John T. Rodda in Grass Valley. In five days after using, trees which 
had been covered with scale before the application, not a living scale could 
be found on them. Others have used it with the same results. We had 
five thousand notices printed to serve on every one in the county that had 
an orchard infected, and we found that it saved time, and the majority of 
them did as recommended in the notices. 

By frequently calling meetings of the Board and consulting each other, 
we have succeeded in getting rid of the scale in some localities and dimin- 
ishing it in other portions of the county as fast as possible. The majority 
of the fruit growers of the county are interested in the work, and they feel 
confident that the horticultural interests of the county are in safe hands. 

Considering that the season was well advanced before we received our 
appointments, we feel confident that we have done good work. 

Mr. John T. Rodda is agent for the Bean spray pump, and he has done 
good work in and around Grass Valley. Mr. Thompson of Rough and 
*^eady, John Rickey of Mooney Flat, and Brad. Perkins of Grass Valley, 
^a-ve each purchased one of these pumps, and they say they are perfection. 
^hey are spraying all the orchards in their respective districts, and the 
^ale is decreasing. 

th ^.^^^^^r year we will have a number of orchards clear of scale, and 
natwill encourage the planting of young. orchards.! There are thousands 
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of acres of splendid fruit land in Nevada County that are now lying idle 
for want of a market for their fruit. There is room for two or three can- 
neries in Nevada County, and there is plenty of young wood to run the 
canneries with. There is now a building being erected on the premises of 
John T. Rodda, the nurseryman, to be used and operated as a cannery the 
coming season. 

There have been no less than half a million young trees planted out in 
the last four or five years, and there is land prepared for as many more 
during the next year or so. 

At all the places where we have found scale, it has been traced to getting 
trees and fruit from Sacramento, San Jose, Chico, and Marysville. 

We have received quarantine appointments from the State Board to 
inspect every tree and box of fruit coming into the county, from any source 
whatever, and propose to enforce the law to the letter. 

The mining industry has been taking the lead here, but in the near 
future the fruit industry will lead them, and bring large returns from 
money invested. 

In many places in the lower part of the county young apricot orchards 
have yielded on an average of $250 per acre. The majority of the orchards 
have been sadly neglected until recently. They are waking up now and 
are pruning their orchards and taking care of them, which they did not do 
before. However, a few have been taking care of their orchards in the 
past and have been reaping good returns, and have been planting out 
more young trees each year. There is plenty of water to irrigate with at 
reasonable rates. The Excelsior, South Yuba, Eureka Lake, and Camp- 
bell Ditch Companies have in operation hundreds of miles of ditches, run- 
ning through the entire county, including many miles of branch ditches. 
There is water and land enough for twenty times the present population. 

Many hills barren only a few years ago, that are now planted to trees 
and vines and are doing well, are a cure for sore eyes to old residents who 
always used to say that Nevada County could not produce fruit. 

All varieties of fruits are doing well; the orange and lemon are also 
thriving in certain parts of the county. In many localities of the county, 
in red alluvial soil, trees of all descriptions can be grown successfully with- 
out irrigation, olives included. What Nevada County wants is population, 
to make it second to none in the State. 

GEORGE P. BEALES, 

Secretary. 

September 29, 1889. 



REPORT OP THE SANTA BARBARA COUNTY BOARD. 

Herewith we submit our initial report, to the end of September, 1889. 

Immediately on our appointment as a Board of Horticultural Commis- 
sioners, we met in the City of Santa Barbara, and proceeded to organize by 
electing T. N. Snow, President, and R. Machin, Secretary, of said Board. 

Having districted the county, 0. W. Maulsbv was appointed inspector 
for District No. 3, R. Machin for District No. 2, and T. N. Snow for Dis- 
trict No. 1. 

Mr. Ellwood Cooper, President of the State Board of Horticulture, veiT 
kindly met with us and gave us the benefit of his varied experience in this 
work; at the same time he gave us for our use an invoice of the Vedal^ 
cardinalis, which he had very thoughtfully ordered in advance. 
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We had erected at once, for the use of the inspector of District No. 1, a 
large cheese cloth tent, for the propagation of the Vedalia^ to wage a vigor- 
ous warfare against the Icerya purchasi, which, happily for us, is at present 
confined to this district. In this connection we have very great pleasure 
in testifying to the excellent work done by this wonderful little ^* ring of 
exterminations," viz.: the Vedalia cardinalis. 

In the language of the Commissioner of this district, " the hides of the 
Icerya purchaai are found flapping around the trees like a line of clothes 
on a windy washing day." A great deal of time has been occupied solely 
in distributing colonies of this interesting bug for the extermination of 
this, the worst of pests. 

The cottony cushion scale has been found on almost every species of 
plant in and around the fair City of Santa Barbara. Upwards of one hun- 
dred thousand fruit trees have been examined by the three Commissioners 
in the county, and while we candidly admit that the large growers are 
almost a unit in helping to eradicate all insect pests, the small growers, in 
a general way, show so much apathy as to cause considerable alarm. K 
is a self-evident fact that we shall be compelled to avail ourselves of all 
the power the law gives us to compel them to clean up. 

In District No. 2, which includes the Santa Inez Valley, it is very grati- 
fying to find a body of horticulturists so thoroughly in earnest as to keep 
everything clean. The olive orchards here, as well as the others, with 
rare exceptions of a few black scales on the olives, were in a remarkably 
clean condition. 

A want of knowledge of the various insect pests has no doubt brought 
about considerable neglect. In parts of the county the Aspidiotus pernici- 
osuSj the San Jose scale, and the red spider have made considerable prog- 
ress. The Commissioners are all in dead earnest in exterminating every 
insect pest. In Santa Maria the pepper trees, used for shade, were so 
badly afiected with the black scale as to render it necessary to top back 
the trees and burn the tops. 

Vigorous measures are being resorted to in every way to control the 
spread of all our enemies, viz.: Codlin moth, cottony cushion scale, rapax, 
San Jose scale, red spider, woolly aphis, red scale, black scale, brown scale, 
all of which are present in greater or less quantities. 

We shall urge the Board of Supervisors to allow us to appoint an inspec- 
tor for each district, whose duty it shall be to inspect every bundle or par- 
cel of trees brought into the county, this being one of the most effective 
ineasures for controlling the spread of insect pests. 

We had the pleasure of meeting Newton B. Pierce, Vegetable Patholog- 
ist, Special Agent of the Department of Agriculture, who gave us ocular 
demonstrations of the fact that the dreaded vine disease is within our 
borders. 

Respectfully submitted. 

ROWLAND MACHIN, 

Secretary. 

October 26, 1889. 

REPORT OF THE SAN BERNARDINO COUNTY BOARD. 

, In this county each year marks a rapid advance in the horticultural 
industry over the former. In 1888 the area planted was so large that to 
supply the demand for trees, shrubs, etc., they had to be imported from 
*imost f^very available quarter; and. the. danger ol infection came to be 
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recognized as so great that it resulted in the appointment of a County 
Board of Horticultural Commissioners on December 31, 1888. 

Receiving our commissions, we met on January 8, 1889, for organization, 
We then made a hasty examination of that portion of the county chiefly 
devoted to horticulture, for the purpose of acquainting ourselves with the 
situation, and at the same time selecting responsible and active men to 
act as local inspectors. The plan we adopted for the latter purpose we 
found to work well, and would recommend it to other county Boards 
organizing, viz.: to call a meeting of the fruit growers of each section, and 
after explaining our objects and the qualifications required, have them 
select one of their own number for the position. By this course, too, we 
were able to disseminate a great deal of information on the subject; for 
while we found a general willingness on the part of nearly all to do what- 
ever was considered necessary to keep their trees clean, very few were 
acquainted with the scales themselves. Hence our work has been largely 
of an educational character. We had, when making an inspection of their 
. trees, to instruct the owners in the appearance of the different insects (for 
which purpose we carried specimens with us) , and by means of the press 
and circulars to warn them of the danger and penalty of non-compliance 
with the requirements of the law. In this way we have succeeded in 
arousing an enthusiastic sentiment of self reliance and self defense that is 
worthy of the banner county of citrus culture. 

We have now twenty-two local inspectors in active service, each assigned 
to a definite district. These we call together at intervals for report and 
discussion; to which meetings they bring specimens of any new insects 
they may have found, making a report of their observations of its habits, 
or of branches showing the effects of the different remedies used. It is 
difficult to estimate the beneficial results following this course; for, from it 
are the Commission not only able to keep informed of the enemies to be 
fought, the friends to be cultivated, and of the relative value of the differ- 
ent compounds recommended, but the inspectors themselves get the benefit 
of practical instruction, with microscopical aids, by which they are more 
speedily and thoroughly prepared for their work. We have now nearly 
completed the third examination of all trees, shrubs, etc., which has 
revealed* the presence of a greater variety of scale insects than was sup- 
posed to exist, but none in such numbers as to cause alarm. Our motto is 
" Extermination and protection against further infection," and our exami- 
nations and experience has not discouraged the hope of being able to 
accomplish that end. 

^ Our first examinations were necessarily hastily made and very imperfect, 
disclosing only black {Lecaniuvi olea) and brown (Lecanium hesperidtim) 
scales on the orange and lemon, and such deciduous trees as are more fre- 
quently infested with the former, and San Jose (Aspidiotus perniciosus) on 
the deciduous trees in some few localities. The more careful inspection, 
now nearly completed, has produced the following lengthy list: On orange 
and lemon, California stock, Lecanium olea, Lecanium hesperidum^ Asjndio- 
tus aurantii, leery a purchasi, and Aspidiotus perniciosus. 

Some work was done during summer on the Lecanium olea^ but we have 
found best results attended spraying in September, October, and Novem- 
ber, the exact period depending upon the condition of the eggs, i. e., whether 
all are hatched out or not. In October of this year we found the eggs all 
hatched and the development of the young so slow that a much longer 
period is given, during which a weaker solution can be effectively used 
before the insect assumes its armor. One spraying with a solution of one 
gallon of California orchard soap to forty gallons water; or, one pound cau- 
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5tic soda, nine pounds resin to forty gallons water, either costing H cents 
per gallon of solution, produced excellent results, killing 85 to 90 per cent, 
^ile a second application practically exterminated them. The same 
treatment of Lecanium hesperidum was followed with the same satisfactory 

results. . . 

On the few cases of Aspidiotus aurantii we had, we can say positively 
that the trees were brought from nurseries near Santa Ana or San Gabriel. 
The course of treatment we have invariably urged has been to cut back 
and defoliate the tree so it could be thoroughly scrubbed with the resin 
solution given above, and following it up at intervals with two or three 
sprayings; and at the same time to spray all the surrounding trees once or 
twice. In only one case, and in that the work was not well done, has there 
been a reappearance of the scale. In two or three cases the owners de- 
murred to this course, and preferred to rely on repeated spraying. In each 
the scale has increased, and the trees have made no growth, and now they 
have consented to adopt our recommendations. If extermination is aimed 
at we have no hesitation in saying that the former is the better and cheaper 
course in the end, if faithfully done, as the tree will sooner return to bear- 
ing. Repeated spraying checks the growth and otherwise injures the tree, 
particularly with resin compounds, and will not exterminate the scale. 

Icerya purchasi was discovered twice on shrubs intended for planting 
and once on a bouquet, all brought from Los Angeles. They were imme- 
diately burned with the earth and packages containing them by the local 
inspectors. Aside from these, it was found in two localities, and, so far 
as we can judge, must have been brought there by birds, as there is none 
known nearer than thirty miles. The orange tree in one case and some 
shrubs in the other were dug out and burned, the premises kept under the 
constant supervision of two inspectors, and nothing of it now remains.^ 

We have had one case of Aspidiotus perniciosus on an orange tree, which, 
however, yielded readily to a treatment of the resin compound. 

We have also had one case of termites and two cases of black ants at 
the roots of orange trees. The latter were very persistent, and yielded 
slowly to repeated applications of Ongarth's powder, after buhach and 
boiling water had failed 

ON ORANGE AND LEMON — FLORIDA STOCK, 

We have found chaff, long, purple, Lecanium olea, Lecanium hesperidum, 
and white wax scales on the trees imported, the frequency occurring in the 
order named. All the trees were dipped in either kerosene emulsion or a 
solution of corrosive sublimate, and the Lecanium hesperidum is the only 
one found on the trees after planting.J 

ON DECIDUOUS TREES AND SHRUBS. 

We have found Aspidiotus perniciosus on pear, apple, prune, peach, plum, 
almond, Texas umbrella, and apricot; Lecanium olea on olive, oleander, 
apricot, pepper, and pear; walnut scale on walnut, pear, and apple; ole- 
ander scale on oleander; rose scale on roses; blackberry scale on black- 
l>erries; Aspidiotus aurantii on roses; Lecanium hesperidum on fig; white 
Srape on grape, and a species of Aleurodes on acacia. 

Of the four latter only one case each existed, which have yielded to the 
J'emedies applied. Nor are the rose and blackberry scales prevalent, only 
^ very few cases being found. The Lecanium olea and oleander scales have 
'^ceived the same treatment as on^e. gitrus treea, with about the same 
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results. On the walnut scale, we have used concentrated lye with goo<| 
results. 

The Aspidiotus pemiciosus is much more difficult to treat satisfactorily 
and our orchardists in many instances have attached so little value to the 
trees that they have dug them out rather than incur the expense of clean^ 
ing them. In some sections, however, they have preferred to make the 
attempt. In the spring we used concentrated lye in the proportion of one 
pound to one to three gallons of water, with beneficial resuljts. The trees 
were much invigorated, a healthy growth was made, and a fair crop of 
fruit secured. As a winter wash we propose using principally the salt and 
lime remedy recommended by Mr. Thomas, on page 22 of bulletin No. 50. 
With the resin wash the chief difiiculty we have had to encounter is to get 
the orchard ist to realize the importance of its preparation. 

We anticipate the same trouble in the use of the salt and lime remedy,, 
as well as in any other that requires boiling for any length of time, as few^ 
if any, are supplied with the necessary utensils or possess the requisite 
knowledge or experience. To meet this, we detail a local inspector to super- 
intend the preparation and application. Wherever undertaken without 
this supervision the results have been indifferent. 

We have found it very difficult to determine the best period in which to 
spray, owing to the almost continuous hatching of the eggs of most vane* 
ties of scales in our climate. At this time, November thirtieth, the eggs 
of the Aspidiotus aurantii and Aspidiotus pemiciosus are hatching in large 
numbers, which fact renders our task still more difficult. 

Of parasites, we have observed only the lace-wing fly, the twice-stabbed 
ladybug, and the common ladybug, and their work has been confined to 
Lecanium olea, Lecanium hespendum^ and Aspidiotus pemiciosus. 

We are convinced, however, from our experience here and observations 
elsewhere, that the insects, particularly those infesting citrus trees, for some 
cause we cannot fully explain, unless it be our dry atmosphere, do not mul- 
tiply as rapidly as nearer the coast. 

Our labors have also extended to a rigid examination and disinfection 
of all classes of stock brought in from other sections for planting. Over 
three hundred thousand orange trees from Florida alone were disinfected 
by dipping, last spring. Every avenue has been as carefully watched as 
possible, to prevent the further introduction of pests. To-day, our greatest 
danger of infection is from shrubbery and ornamental stock being brought 
or shipped in from Los Angeles and the northern portion of the State, and 
from the peddling of infested fruits from Los Angeles and Orange Counties ■ 
among our merchants and ranchers. 

In conclusion, we append a schedule of the acreage and number of treeft 
of various kinds of fruits which we have compiled from the reports of our 
local inspectors, in order to give you a better idea of the extent of our work 
and of the value of the horticultural interests of this county: 
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Kind of Teees. 



peach ... 
Fear.-... 

Apricot.. 
Apple .-. 
Almond . 



Fig- 

Cherry - -- 

Walnut 

Chestnut 

Olive 

Guava - 

Prune - - 

Plum 

Blackberry 

Strawberry — 

Eaisin grape 

Wine grape 

Lemon, planted four years and over .,- 
Lemon, planted three years and under . 
Orange, planted four years and over — 
Orange, planted three years and under- 
Grand total 



1,942 
415 

1,346| 
172 
8 

12 

164^ 

118f 

31 

40 
3,778J 
2,047? 

28r 

89i 
4,347" 

6,828 



21,008i 



No. of Trees. 



206.078 

44;861 

130,521 

15,222 

817 

8,567 

1,297 

7,222 

40 

11,224 

1,000 

23,455 

128 



24,066 

7.009 

391,666 

472,826 



1,345.989 



There are now in nurseries and ready for market: 

In 1890 426,356 orange and 76,000 lemon. 

In 1891 591,973 orange and 50,000 lemon. 

In seedbeds for budding 2,526,160 orange and 60,000 lemon. 

On the basis of assessed valuation the fruit lands of the county, with 
their improvements, form 91y*^ per cent of the total value of real and per- 
sonal property, or 77xV P^^ ^^^^ ^^ ^^^ ^^^^^ valuation of the county, includ- 
ing railroads. The rapid strides by which it has advanced in fruit culture 
can best be comprehended by a careful study of the above figures; one 
feature to be noticed being the proportion citrus culture bears to the whole. 

All of which is respectfully submitted, 

W. E. COLLINS, 
Secretary. 

November 30, 1889. 



REPORT^OF THE SAN BENITO COUNTY BOARD. 

The Board of Horticultural Commissioners of San Benito County beg 
leave to report as follows: 

The Commission was appointed as provided by law, in July of this year. 
It consists of E. W. Bowman, San Juan, as Chairman; G. Brown, HoUister; 
and J. A. Scholefield, Hollister, Secretary, 

The County of San Benito has been in a measure neglected or overlooked 
^y prospective fruit growers, owing largely to a lesser rainfall than other 
portions of our favored State. However, it contains a goodly number of 
orchards which produce paying crops of first class fruits. The soil of a 
^^^■ge portion of the valley lands is sediment, with an admirable subsoil, 
nicely adapted to the raising of fruit. Some of the rolling land produces 
good tree growth and splendid fruit. 

The Gabilan hills contain in places excellent soil for fruit and vines, and 
^t ranches, large and small, begin to dot the whole range. The soil is 
^''gely composed of decomposed granite, .coveredbv a thick vegetable mold, 
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unsurpassed in richness. These hills will in time contain many happy 
homes. 

The noted places in these hills are the orchards of Hon. Thos. Flint 
containing twelve or fifteen thousand trees of various fruits. 

An extensive drying plant was established here some years ago, and the 
product of the orchard is prepared for market at home, and shipped to 
various poiats in the East. 

The largest orchard in the valley portion of the county is owned by the 
Bonnie Brae Company. The property coq tains fifteen thousand trees of 
staple fruitS) planted in the wiater of 1888; have made a wonderful growth, 
and are free from disease or insect pests. 

There are very many small orchards here which need mention, notably 
among these is the one of E. W. Bowman, who has entered into this busi- 
ness with a stout heart and brawny arm, has succeeded beyond expecta- 
tions, and has amply demonstrated that in and around San Juan, even 
on rolling land, first class fruits can be raised. 

The orchards of Mr. Chas. Straube, George Lyman, and many others, 
prove conclusively that honest effort will be well rewarded in fruit culture 
here as elsewhere. 

The Commission, duly armed with certificates as Quarantine Guardians, 
made a very searching examination of orchards in diflFerent localities, and 
beg to report as follows: 

The codlin moth {Carpocapsa pomonella) is everywhere present, here as 
elsewhere, but wherever the London purple remedy has been intelligently 
applied most satisfactory results have been achieved. 

Mr, Floyd, spraying his five-year old apple trees twice, obtained from six 
hundred trees four hundred boxes of marketable fruit. Mr. F. A. Cun- 
ning, from his orchard with two sprayings, from a similar number of trees, 
but older, about one thousand boxes, one fourth of which were punctured 
by the moth. Others report similiar results. 

We feel confident that when this remedy is universally applied the 
ravages of this destructive insect will in time be overcome. The San Jose 
scale is also present here, but wherever standard remedies have been 
applied success has been obtained. 

The brown apricot scale has also been discovered here, and will be closely 
looked after, to prevent their spreading. The red scale has been discovered 
here on a few citrus trees, but has been successfully combated with a pri- 
vate remedy, which will, in due time, be made public. 

No cottony cushion scale have as yet been discovered here, but a close 
watch is being kept. Woolly aphis are troubling apple trees here to a con- 
siderable extent, but efforts are being made to annihilate them if possible. 

Borers are present to some extent, but will be closely looked after. On 
the whole, horticultural interests are flourishing fairly here. 

A horticultural society is being formed here to work in conjunction with 
the Board of Commissioners, thereby facilitating the labors of the latter. 

The planting of the coming season promises to be of fair proportion, and 
all nursery stock shipped in here, from whatever direction, will be closely 
inspected, and such as is found to be infested will be returned or destroyed. 

We beg to assure you, gentlemen of the State Board, that the laws relat- 
ing to our industry will be intelligently carried out, and the horticultural 
interests watched and fostered as the law provides. 

Respectfully submitted. 

JOHN A. SCHOLEFIELD, 

Secretary. 

October 23, 1889. 
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The old Board of Commissioners of this county sent in their resignations 
to the Board of Supervisors on March 31, 1889, with a request that they 
should appoint their successors as soon as possible, consistent with the pub- 
lic welfare and the ])est interests of the fruit growers of this county. This 
course was adopted to obviate any difficulty, should a question arise as to 
the legal status of the Commission, and its powers and duties under the 
amended Act. Unfortunately for the horticultural interests of the county, 
and the success of the labors of the Commission during the current year, 
the appointment of a new Board was delayed six weeks at the most critical 
period of the growing season, and until the fruit crop was at such an ad- 
vanced stage as to preclude the use of any but the simplest summer washes. 

The new Commission is composed of Joseph Hale, President (two years) ; 
Wilber S. Allen (one year) ; Wm. H. Robinson, Secretary (three years) ; 
and George W. Wise, Lockeford, Quarantine Guardian. It was duly organ- 
ized May 14, 1889, by the election of the above named oflBcers, and the 
regular meetings fixed for the last Monday of each month. In consequence 
of the lateness of the season it decided only to recommend the Woodbury 
tree wash as a safe, cheap, and effective summer wash, when used in the 
proportion often or twelve gallons of water to one of the wash; it is always 
ready for use; people cannot make mistakes in preparing or using it, and 
in these proportions it is not injurious to tree or fruit. Care, however, must 
be taken never to spray during the prevalence of north winds, long con- 
tinued observation of its eifects having demonstrated that the practice is 
injurious to fruit at such times. For fall and winter use, the lime, sulphur, 
and salt preparation — State Board formula — has given general satisfaction 
whenever used, and is recommended in preference to any other remedy. 
We consider the Bean automatic spray pump the best now in use, and the 
only one fit to use with acid insecticides. 

Experiments made in pruning apricots in August, immediately after 
removal of crop, and in February while the trees were still dormant, all on 
same variety and same soil, standing alongside each other, and receiving 
the same care and cultivation, were reported to the Board; and as the result, 
those pruned in August blossomed ten days earlier and ripened two weeks 
sooner. The late sap that formed wood in the next season's growth of the 
February pruned trees, produced more fruit spurs in the August pruning; 
crop of fruit larger, and the heads made a more uniform and compact 
growth. 

^ San Joaquin County claims about nine hundred thousand acres within 
its boundaries, and nearly the whole of this immense area can be con- 
verted into the best tillable land in the State — almost every acre suitable 
for fruit growing in all its varieties. 

The simple inspection and location of infested orchards in this vast ter- 
ritory is a work of magnitude, involving the expenditure of much time and 
travel in its accomplishment. In this endeavor the Commissioners have 
^sited many orchards on both sides of the Mokelumne River, near Cle- 
Daeuts, Lockeford, Acampo, Lodi, and Woodbridge, and held numerous 
^nsultations with the fruit growers upon the best methods to be adopted 
^ prevent the spread of insect pests. Other sections of the county will 
revive attention later in the season, and it is hoped with better results. 

The young orchards planted within the past two or three years were 
*linost, without exception, in a healthy, thriving condition, free from scale 
**id other insect pests; the trees pruned to low hea<^, andj^iej^nd^jep 
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and well cultivated, showing care, skill, and good judgment in their treat- 
ment, in marked contrast to the old orchards, which invariably showed 
the entire absence of all those important elements of successful culture. 
The latter were unpruned, and trunks and limbs covered with rough 
moss-grown bark, in most instances composed of masses of dead or dying 
wood, and their unsightly branches almost hidden from sight by loath- 
some myriads of San Jose scale, red spider, and woolly aphis; the foliage 
distorted by curled leaf, green aphis, and shot-hole fungus; and the fruit 
showing the presence or ravages of scale, codlin moth, and the above 
named fungus. These old orchards are a perpetual menace to the pros- 
perity of this great and growing industry, and they should be severely 
pruned and disinfected, or, better still, destroyed root; and branch without 
a moment's hesitation, before they can infect the young orchards in their 
neighborhood. 

Wagons and boats bring fruit into this market and the stores and stands 
at which it is sold have also received the constant inspection and careful 
supervision of the Board. This has been found the most feasible plan by 
which to locate orchards infected, and obtain a list of the names of the 
owners or renters, so that notices should be served upon them at the close 
of the season to disinfect. In this way we have secured positive knowledge 
of the pests infecting certain localities, and can act with a thorough under- 
standing of the circumstances surrounding each case. 

Stockton is surrounded by vast bodies of rich land, especially adapted to 
fruit growing, and great vigilance should be exercised in endeavoring to 
keep the gardens and orchards free from diseases and pests in all their 
forms. We are sorry that a proper regard for the truth compels us to 
report a very different state of affairs, and that careful inspection shows 
almost every yard and garden within the city limits, where a fruit tree 
has been planted, to be infected; and that many of the very worst cases can 
be found in small lots containing a few trees, the fruit from which is suf- 
fered to rot on the ground where it falls, and which thus become breeding 
places from which the pests are scattered broadcast throughout the county. 
In nearly every case the primary cause can be traced to empty fruit boxes 
left lying around the yards, instead of being destroyed immediately after 
emptying them. We noticed among the most prevalent, San Jose scale, 
cottony cushion scale, red orange scale, black scale, woolly aphis, and cod- 
lin moth; enough surely to alarm the most indifferent among those who 
contemplate pursuing this industry as a means of making a livelihood. 

We are gratified to be able to report that great interest has been devel- 
oped in relation to these matters by the circulation of the valuable reports 
and bulletins published by the State Board of Horticulture, and that the 
opportunities afforded by our visits of inspection to discuss methods of 
planting, cultivating, pruning, and disinfecting fruit trees are eagerly em- 
braced by the fruit growers in those portions of the county recently visited. 
By many these visits are converted into object lessons, and being their first 
introduction to the mysteries enshrouding insect life, they become to them 
a veritable revelation. Nearly all expressed themselves as much pleased 
with the reorganization of the Commission, and promised, when the proper 
time came, to cooperate heartily with the Board in its efforts to enforce the 
law. The dissatisfied ones have complained, because the San Joaquift 
Commissioners are apparently alone in attempting to conform to the 
requirements of the amended Act, in condemning infected fruit brought to 
our local market, while the same found ready sale in San Francisco, ao^ 
the dealers there openly defy and disregard it. The bugs have come to 
stay, and we shall always have to fight them in future. 
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Among other things noted, we call attention to the fact that the persons 
in charge of the fruit exhibits at the State and district fairs, placed on the 
tables fruit pitted and spotted with marks, showing the presence of scale, 
^bich, in itself, ought to have barred their entrance, and certainly should 
deprive them of any chance of competing for premiums in the opinion of 
competent judges in such matters. 

Respectfully submitted. 

WM. H. ROBINSON, 
Secretary. 

Stockton, October 18, 1889. 

REPORT OF THE SAN MATEO COUNTS BOARD. 

San Mateo County is notably a dairying county, with the production of 
considerable hay and grain for the market in addition to dairy products. 
It has not been distinguished in the horticultural line, except in floral and 
ornamental growths among the wealthy residents in or near the railroad 
towns. Fruit growing, however, has been rapidly on the increase within 
the last three or four years. 

When the Horticultural Commissioners were appointed, about two and 
a half years ago, the work before us seemed of a very discouraging char- 
acter. Insect pests were very abundant. Very few cultivators knew much 
about them. They knew that their apples and pears were wormy, but 
scarcely any one knew anything about the insect that caused the damage, 
its character, habits, mode of work, or of the means for combating them. 

CODLTN MOTH. 

At this time, nearly every orchard grower is well informed about the 
codlin moth. On examining fruit houses many hundreds of cocoons of 
the codlin moth were found, occupying every crack and crevice, and some- 
times many of the moths flying about. Such houses have" been cleansed or 
abandoned. Fallen wormy fruit has been gathered and fed out or de- 
stroyed. Bands have been placed on the trees, and where attended to 
thoroughly have been very successful. In one orchard (Wm. Corbet t's), 
where the fallen fruit is regularly gathered and fed to hogs GYery two or 
three days, there is certainly less of the codlin moth than in any other 
orchard within half a dozen miles of it, and the trees were not banded. 

In Eastern States, the banding system, with destroying the wormy fruit, 
has been practiced for more than a quarter of a century, and it has been 
estimated that by that plan 80 per cent of the codlin moth can be de- 
stroyed. It is believed that no other plan will yield as good results. In 
this county trial has been made with the arsenites — London purple or Paris 
green — for spraying, but the result has not been satisfactory. It is only 
applicable really to the first brood of the codlin moth, and is imperfect 
for that. It has been said that in this State there are three broods of the 
iiisect. This may be doubtful, but is not improbable. After the tiny, lit- 
tle, yellow egg is deposited in the blossom, or calyx, by the female moth, 
^veral days over a month will be required for the worm to attain its full 
growth; then, when it emerges, three to five days will be required for it to 
^ek a suitable crevice and make its cocoon. Then two weeks more will 
?lapse before the moth is prepared to leave the chrysalis, seek its compan- 
^^i and prepare for laying eggs. This will carry the time nearly or quite 
^ the first of July. The second brood .not infrequently deposits the egg 
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on the surface of the fruit. Often two or three worms of different sizes are 
found in the same apple, showing that the broods run into each other. All 
the worms that spin up as late as September remain in the larval state 
until next April, when they change into chrysalis nearly at the same time. 
They seem to have a very long sleep, over half the year, and yet they do 
not sleep very soundly, for if you cut a hole in the cocoon they go to work 
and wind it up, and will do this more than once. 

Many people do not care to have their fruit sprayed with arsenical solu- 
tions at any time, and certainly not after the fruit is half grown or more. 
The banding plan^thoroughly followed, with destruction of the fallen fruit 
has the preference in this locality. The codlin moth was not known on 
the coast side of the county until last year. They were supposed to have 
been brought in by fruit peddlers from infected districts. Such fruit ped- 
dlers have now been forbidden by the Commissioner of that district. 

WOOLLY APHIS. 

This little pest exists in nearly all the apple orchards of the county. It 
has been called " woolly plant louse," and *' apple root plant louse." It is a 
more serious pest than most people are aware of. Many owners of orchards 
have taken pains to clean them off from the trunks of trees, and also from 
the limbs and sprouts of trees, without knowing or realizing that the most 
destructive work is done upon the roots of the trees. They suck the sap 
out of the roots, especially the fibrous roots, which are the life of the tree; 
the roots become a mass of knobs, knots, and contortions, the growth of the 
tree is checked, and at length it dies. 

Those having old orchards badly infested with these lice have been 
advised to plant new orchards and to destroy the old ones. 

A very important matter in planting apple trees is to be sure they are 
not infested with the woolly aphis, especially upon the roots, 

COTTONY CUSHION SCALE. 

The eastern or bar coast side of the county, from Millbrae to Menlo 
Park, has been very badly infested with the cottony cushion scale. Thou- 
sands of trees have been cut down and destroyed in consequence of it. 
Last spring Mr. Albert Keobele, an entomologist in the employ of the 
Department of Agriculture, brought to San Mateo a few of the Australian 
ladybirds ( Vedalia cardinalis)^ and they were planted on the badly infested 
grounds of Mrs. H. P. Bowie. A short time afterwards, Secretary Lelong, 
of the State Board of Horticulture, came here with another quota of the 
Australians, which were put on the same place. Later still, Mr. Lelong 
sent another quantity, which were deposited in other localities. These 
Australian parasites were closely watched, and as they were evidently 
doing good service colonies were taken and established in other parts of 
the valley where they were needed, until now almost every infested portion 
of the district has some of them, and more are being distributed as fast as 
convenient. On the Bowie place where they were first planted, it is now 
difiicult to find a live cottony cushion scale. 

BlacJc Scale is quite abundant upon oleander and various other orna- 
mental shrubs, upon orange trees, apricot trees, and on olive trees in several 
localities. Very little has been done to check their increase. 

Twig Borer, — A twig borer has been noticed this year, for the first tini^ 
in this locality, on olive trees. If it increases it is likely to prove a serious 
pest, and another year some remedy may be needed. 



Striped Beetle, — About midsummer, Mr. A. Borel, of San Mateo, who 
^^ns a mountain ranch not far from the southern boundary of the county, 
complained that there was a little bug on the ranch that was eating up 
almost every green thing. They proved to be the striped cucumber beetle 

JDiabrotica vittata) , well known in eastern States. The foreman wrote 
[lat they were very destructive and would eat up a garden in three days. 
It is true that these beetles when they become very numerous, as they do 
sometimes in limited localities, will eat almost anything green, even to the 
leaves of fruit trees. The remedy that has been tried is to set out pans of 
water with a burning lamp in the middle. The light attracts the beetles, 
and the water catches a great many of them. Probably spraying with an 
emulsion of soap and coal oil would be quite efficient. 

The fruit growing of this county is chiefly, thus far, on the bay side of 
the coast range of hills. The foothills and foothill valleys are quite supe- 
rior for fruits of all varieties. At Woodside and Searsville, especially, all 
varieties, small and large, succeed admirably. At Belmont a large acreage 
has been planted in fruit within the past two years. As fine apples as can 
be grown an3rwhere are produced in what may be termed the fog belt: at 
Colma and Baden in the north end of the county, and at Pescadero in the 
south end. Alexander Moore, at the latter place, reports that he finds 
fruit trees healthy in the fog belt. Apples, pears, plums, and prunes do well. 
Cherries good in some localities; peaches not sure. Small fruits do well. 
Fruit ripens much later there than on the bay side of the county. 

There is undoubtedly a large area of this county especially well adapted 
to apple growing, where apples of the finest appearance and of good keep- 
ing quality can be grown. The whole of what may be called the fog belt 
is considerably cooler in temperature and has a greater rainfall than the 
bay side of the county. At Lake Pilarcitos the rainfall is at least double 
that of places along the bay. The fogs yield considerable moisture and 
greatly modify the summer heat. The soil on top of the mountains on 
elevated plateaus, on the foothills, and in the small valleys is generally 
deep and good. The people occupying these lands have, generally, little 
knowledge of fruit growing and care nothing for it. Large numbers of 
them have never planted trees on their lands. The time must surely come 
when this admirable apple-growing region will be developed, and we will 
then have less occasion to import Oregon apples. 

Our Board consists of W. J. McNulty, President, Woodside; Alex. 
Moore, Pescadero; L. D. Morse, Secretary, San Mateo. 

Respectfully submitted. 

L. D. MORSE, 

Secretary. 

November 2, 1889. 



REPORT OP THE SUTTER COUNTY BOARD. 

On the fourth day of the present month the Board of Supervisors ap- 
pointed a Board of County Horticultural Commissioners, and fixed the 
compensation at $3 per day; and on the sixteenth of the month the Com- 
missioners organized by the election of R. C. Kells, President, and H. P. 
Stabler, Secretary. . , 

We find that the Commission has a great deal of hard work before it m 
ttiis county. 

San Jose scale, red spider, woolly aphis, and codlin moth exist in all 
parts of the county. With *" * ■• .i 




possibly one or two exceBtionSj4he^^st^xten- 
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sive fruit growers have been fighting these pests since 1885, with more or 
less success; but by far the greater number of small growers have done 
absolutely nothing toward the extermination of these pests. 

Along the Feather and Sacramento Rivers in this county there are many 
small orchards, and as the owners receive their incomes from other sources 
than their fruit trees, little or no attention has been given to the extermi- ' 
nation of the pests. 

Our Commission has decided to reach these parties by first informing 
them by a circular of the appointment of, and duties of, the Commission; 
then by the judicious distribution of the valuable reports of your Board, 
and by publishing washes, etc., in the county press, and lastly, by personal 
visits to the infested orchards. 

We hope bj'^ these means to accomplish a great deal of good before the 
opening of the next fruit season. 

In order to prevent the importation of pests, especially scale, on nursery 
stock, we have addressed a circular to nurserymen, requesting them to 
thoroughly disinfect all stock sent to Sutter County the coming season. 

We will have all nursery stock, imported into the county the coming 
season, inspected before the same is planted. 

The existence of a flourishing Horticultural Society of forty-five members 
in our midst, where regular meetings are held and prominent horticult- 
urists from abroad are frequently present, is a great help to the Commission 
in its efforts to reduce the pests. 

Respectfully submitted. 

H. P. STABLER, 
Secretary. 

September 9, 1889. 



REPORT OF THE VENTURA COUNTY BOARD. 

I herewith submit to your honorable body this report of the Horticult- 
ural Commissioners of Ventura County: 

On February 1, 1886, J. A. Day, M, E. Isham, and N, W. Blanchard were 
appointed by the Board of Supervisors as Horticultural Commissioners of 
Ventura County. 

We organized as a Board February 27, 1886, and since that time we 
have done our best to take care of the fruit interests of the county. 

Twice during this time the cottony cushion or fluted scale has been 
brought into the county on young trees; did not make its appearance for 
several months after the trees were put into the ground. When we first 
found it we burned up every tree we found it on, and by inspecting the 
orchards regularly for several months, and using the same remedy, we 
entirely eradicated that pest. 

We inspect nearly all the fruit trees brought into the county before thej 
are set out, and afterwards when we think it necessary. 

The red scale is not in the county, and has never made its appearance, 
except on oranges brought into the county from San Francisco or IjO^ 
Angeles, which have been confiscated and destroyed, or returned to the 
parties from whom they were bought. 

The woolly. aphis is the worst pest we have at present. It is very bad 
on some of the old apple trees. 

The black scale is very bad near the coast, but only a few miles back 
the trees are entirely free from it. 

The codlin moth has never made its appearance here. 
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We have found the red spider in some places; also a very little of the 
greedy scale. 

I think I am justified in saying that our county is comparatively clean 
from insect pests. The fruit crop of the county has been very light this 
year, especially the deciduous fruits, except apples and pears, which are 
XI fair average crop. Oranges and lemons are doing well. 

Mr. Blanchard's orange orchard .in Santa Paula is the only large orchard 
in bearing in the county at present. 

A great many citrus trees have been set out in the last year. They do 
well a few miles back from the coast. 

There is a small orange orchard in the Ojai Valley that produces excel- 
lent fruit. 

Walnuts are doing well, and at present a great many are being set out. 

Respectfully submitted. 

M. E. ISHAM, 

Secretary. 

September 28, 1889. 
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XXXVI. 
ROSTER OF OFFICERS 

OP NATIONAL, STATE, COUNTY, AND IMPORTANT HORTIOULT- 
URAL AND KINDRED SOCIETIES FOR THE YEAR 1880. 

American Horticultural Society, 

Hon. Parker Earle, President Cobden, Illinois. 

W. H. Bagan, Secretary Greencastle, Indiana. 

American Pomological Society. 

Hon. P. J. Berckmans, President. ~ _ Augusta, Georgia. 

C. W. Garfield, Secretary Grand Baplds, Michigan, 

American Forestry Congress. 

Hon. G. W. Minier, President Minier, Illinois. 

B. "B. Fernow, Secretary Washington, D. C. 

Amencan Association of Nurserymen. 

George A. Sweet, President _ Dansville, New York. 

Charles A.Green, Secretary Rochester, New York. 

American Florists Society. 

J. M. Jordan, President 1 _ St. Louis, Missouri. 

Edwin Lonsdale, Secretary Philadelphia, Pennsylvania. 

Arkansas State Horticultural Society, 

E. F. Babcock, President... Little Rock 

M. W. Manviile, Secretary Alexander. 

Colorado State Horticultural Society. 

E. Faurot, President Golden. 

Alex. Shaw, Secretary Denver. 

Colorado State Horticultural and Forestry Association. 

C. S, Faurot, President _ Boulder. 

Alex. Shaw, Secretary Denver. 

Florida Fruit Growers Association. 

D. Redmond, President Jacksonville. 

D. H.Elliott, Secretary , Jacksonville. 

Georgia State Hoi'ticultural Society, 

P. J. Berckmans, President Augusta. 

T. L. K-insey, Secretary _. , Savannah. 

Indiana State Horticultural Society. 

Allen Fuvuous, President _ Danville- 

C. M. Hobbs, Secretary Bridgeport. 

Illinois State Horticultural Society. 

H. M. Dunlap, President Savoy. 

A. C. Hammond, Secretary Warsaw. 

Iowa State Horticultural Society. 

C. G. Patton, President Charles City- 

, George Van Houton, Secretary LenoJ. 

Kansas State Horticultural Society. 

George Y. Johnson, President _ __ Lawrence- 

G. C, Brackett, Secretary Lawrence- 
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Kentucky State Hoi-ticultural Society. 
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A. P. Farnsley, President.. '- Louisville. 

Williatti Hawes, Secretary , -BucheL 

Massachusetts State Horticultural Society. 

Henry P. Walcott, President -Cambridge. 

Robert Manning, Secretary Salem. 

Maine State Pomological Society. 
Charles S. Pope, President. Manchester. 

D. H. Knowlton, Secretary .,., Farmington, 

Minnesota State Horticultural Society. 

Wyman Elliot, President Minneapolis. 

S. D. Hiilnian, Secretary Minneapolis. 

Mississippi State Horticultural Society. 

i)r. H. E. McKay, President Madison Station. 

J. K. Tevoy, Secretary Crystal Springs. 

Michigan State Horticultural Society. 
T. T. Lyon, President ^. South Haven. 

E. C. Beid, Secretary Allegan. 

Missouri State Horticultural Society. 

J.C.Evans, President Harlem. 

L. A. Goodman, Secretary - Westport. 

Nebraska State Horticultural Society. 

W.F.Taylor, President Omaha. 

G. J. Carpenter, Secretary Fairbury. 

Ohio State Hwticultural Society. 

George W. Campbell, President Delaware. 

W. W. Farnsworth, Secretary WaterviUe. 

South Carolina State Horticultural Society. 

H, B. Bulst, President Greenville, 

W. C. Clark, Secretary Columbia. 

Texas State Horticultural Association. 

W. G. Veal, President Fort Worth. 

T. L. Brunk, Secretary College Station. 

Texas State Nurserymen's Association. 

E. W. Kirtpatrick, President McKinney. 

J. M. Howell, Secretary Dallas, 

Wisconsin State Horticultural Association. 

J. M.Smith, President Green Bay, 

B. S. Hoxie, Secretary Evansville. 

West Tennessee Horticultural Society. 

W.N. Harris, President Humboldt. 

^ J. Williams, Secretary Henderson. 

North Colorado Horticultural Society. 

J. S. McClelland, President , Fort Collins. 

J.E. Washburn, Secretary Loveland. 

Western New York Horticultural Society. 

^ateick Barry, President - Rochester. 

i^' C. Reynolds, Secretary ...Rochester. 

Western Iowa Horticultural Society. 

^' W. Wilson, President - Atlantic. 

^eorgeVan Houton, Secretary Lenox. 

New Orleans Horticultural Society. 

/«^^- Eichling, President New Orllans. 

^Aarles Wise, Secretary -.-.. .-..,j-^.,.l^..^.|r.^..New Orleans^ 



' Digit ize^'by'VirO" 



\^^ 



11 



!lli 



504 BEPOBT OF STATE BOAKD OF HORTICULTUKE. 

Norfolk {Virginia) Horticultural and Pomological Society. 

G. F. B. Lei^hton, President Norfolk. 

Colonel J. Kichard Lewellen, Secretary Norfolk! 

Western Michigan Fruit Growers Association, 

Walter Phillips, President .-. .Grand Haven. 

A. J. Knisley, Secretary Benton Harbor! 

Ahhotsford {Qu^ec) Fruit Growers Association. 

Charles Gibb, President - --.Abbotsford. 

George Fisk, Secretary Abbotsford. 

Montreal {Quebec) Horticultural Society. 

Professor D. P. Penhallow, President _ -.Montreal. 

W. W. Dunlop, Secretary -Montreal 

Nova Scotia Fruit Growers Association, 

Henry Chipman, President Grand Pr^, N. 8. 

C. H. R. Starr, Secretary Port Williams. 

Fruit Growers Association of Ontario. 

Alex. McD. Allen, President Goderich. 

L. Woolonton, Secretary Grimsby. 

Gulf States Fruit Growers Association. 

H. W. L. Lewis, President Osyka, Missouri. 

. S. M. Wiggins, Secretarj'^ ..New Orleans. 

STATE AND COUNTY ORG-ANIZATIONS, 1889. 

California State Horticultural Society,* 

(Meets at the office of the State Board of Viticulture last Friday of each month.) 

Professor E. W. Hilgard, President ._ Berkeley. 

E.J. Wickson, Secretary Berkeley. 

California State Floral Society.* 

(Meets at Irving Hall, on Post Street, second Friday of each month.) 

E. 3. Wickson, President - Berkeley. 

E. E. Smith, Secretary San Francisco. 

Colusa County Horticultural Society, 

L. F. Moulton, President Colusa. 

Frank W. Willis, Secretary Colusa. 

Butte County Horticultural Society. 

B. T. Reynolds, President Chico. 

G. M. Gray, Secretary Obico. 

Los Angeles County Pomological Society. 
Harrison Fuller, President Los Angeles, 

D. Edson Smith, Secretary Santa Ana. 

San Diego County Horticultural Society, 

J. M. Asher, President San Diego. 

Geo. H. Bower, Secretary San Diego. 

San Joaquin County Horticultural Society* 

Ezra Fiske. President Stockton. 

W. H. Robinson, Secretary Stockton. * 

Santa Barbara County Horticultural Society, 

Professor H. C. Ford, President Santa Barbara- 

H. K. Bradbury, Secretary Santa Barbarfl' 

* Called "State,'* but aro such only in name. 
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Santa Clara County Horticultural Society, 

I. A. Wilcox, President ,. i - Santa Clara. 

0. A. Brainard, Secretary.-- San Jos^. 

. Sonoma County Horticultural Society. 

jiark L. McDonald, President - Santa Rosa. 

^. F. White, Secretary , - Santa Rosa. 

Sutter County Horticultural Society. 

R, C. Kells, President - Yuba City, 

H. P. Stabler, Secretary and Entomologist ..Yuba City. 

HORTICULTURAL COMMISSIONS. 

Alanieda County Horticultural Commission, 

A. D. Pryal, President Temescal. 

A. P. Crane, Secretary San Lorenzo. 

Butte County Horticultural Commission. 

C. J. Berry, President ^iggs. 

G. M. Gray, Secretary , Chico, 

Colusa County Horticultural Commission, 

J. R. Totman, President - Colusa. 

Frank W. Willis, Secretary - Colusa, 

M Dorado County Horticultural Commission, 

J. H. Thomas, President _ - --. -Coloma. 

R. P. Patterson, Secretary -_ Placerville. 

Humboldt County Horticultural Commission, 

S. D. Barber, President Rohnerville. 

A. P. Campton, Secretary Rohnerville. 

Kern County Horticultural Commission. 

M. Wyatt, President Bakersfield. 

U W. Burr, Secretary Bakersfield. 

Los Angeles County Horticultural Commission, 

A. F. Kercheyal, President Los Angeles. 

F.Edward Gray, Secretary - Alhambra. 

Mendocino County Horticultiiral Commission. 

C. R. Thomas, President Ukiah. 

Carl Purdy, Secretary Ukiah. 

Nevada County Horticultural Commission, 

John Rodda, President Grass Valley. 

^eo. Beales, Secretary Rough and Ready. 

Orange County Horticultural Commission. 

?• Hamilton, President Orange. 

"^^ W. Preble, Secretary Tustin City. 

San Benito County Horticultural Commission, 

?• Prown, President HoUister. 

''• A. bchotield, Secretary - Hollister. 

San Bernardino County Horticultural Commission. 

& ^- Muscott, President Santa Barbara. 

^•Jl'. Collins, Secretary - Ontario. 

San Joaquin County Horticultural Commission. 

fe^^li Hale, President Stockton. 

'■a. Robinson, Secretary m >^r:3^.jfrs, -Stockton, 

Digitized by VJt/O 



liiii 



506 REPORT OF STATE BOARD OP HORTICULTURE, 

San Mateo County Horticultural Commission, 

Wm. J. McNulty, President , Woodside. 

Br. L. D. Morse, Secretary _ - San Mateo! 

Santa Barbara Horticultural Commission, 

T. N. Snow. President Santa Barbara. 

0. W. Maulsby, Secretary Santa Maria! 

Sonoma County Horticultural Commission. 

John M. Balhache, President ,--, Healdsburg. 

E. A. Rogers, Secretary .~ Santa Rosa! 

Sutter County Horticultural Commission. 

R, 0. Kells, President - Yuba City. 

H. P. Stabler, Secretary - Yuba City. 

Tulare County Horticultural Commission. 

J. N. Wright, President Visalia, 

1. H. Thomas, Secretary Visalia, 

Ventura County Horticultural Commission, 

N. W. Blanchard, President Santa Paula. 

M. E, Isham, Secretary - San Buenaventura. 

Yuba County Horticultural Commission, 

G. W. Harney, President _ - - Marysvilie. 

F. W. Johnson, Secretary --- Marysvilie. 
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ENTOMOLOGY. 

Acuminate— Ending in a prolonged point. 

An ASTOMOsiNQ— Inosculating or running into each other like veins. 

Annulate — When a leg, antenna, etc., is surrounded by narrow rings of a different color. 

Apodous— Footless. 

Abeolatb— Furnished with small areas ; like a net work. 

Aristate — Furnished with a hair. 

AuRELiA— Ancient term for pupa. 

Blastoderm— The primitive skin of the embryo. 
Blastodermic cells— The cells forming the blastoderm. 
BuLLATE— Blistered. 

Calc ABATED— Armed with spurs. 

CANCELLATB—Crossed by lines going at right angles to each other. 
Capitate— Ending in a Knob. 
Carina — An elevated keel-like ridge. 
Carpus— The pterostigma. 

Cellule — A little space surrounded by veins on the wing. 

Chela— Terminal portion of a foot, with a movable lateral toe, like the claw of a crab or 
mandibles of arachnids. 
Chrysalis — The pupa of Lepidoptera. 
CoNCOLOROUS— Of the same color with another part. 
CiLiATE— Fringed. 

Cinereous— Ash color; color of wood ashes. 
CiNGULA— A colored band. 
Clavate— Club shaped. 
CoARcTATE— Contracted; campact. 

Confluent— Running into each other. 

Connate— United. 

Cordate— Heart-shaped. 

Coriaceous— Leather-like, thick, tough, and somewhat rigid. 

Oorneous — Of a horny substance; resembling horn. 

Crenate— Scalloped, with rounded teeth. 

Cupreous — Coppery in color. 

Dentated— Furnished with teeth. 
Depressed— Flattened down. 
Dilated— Widened, expanded. 
Dimidiate— Half round. 
DiscAL— Relating to the disk; discoidal. 

Edentulous— Destitute of teeth. 

Emarginatb— Notched; terminating in an acute notch at tip. 

Entire— (Wings) with a simple, not indented, edge. 

Epistoma— That part of the face between the front and labrum. 

Eruca— The larva. 

ExcuRVED— Curved outwards. 

Exserted— Protruded; opposed to inclosed. 

Exuvia— Cast-off skin. 

Eacies— Appearance, aspect. 
Falcate— Sickle-shaped. 
Fascia— A stripe broader than a line. 

^AUNA— An assemblage of animals peopling a region or country. 

Fenestrated— Marked with transparent spots surrounded by a darker color, like win- 
dow panes. 
Ferruginous— Rust-colored. 
^iliform— Thread-hke. 
F^LAVEscENT— Somewhat yellow. 
^lExuous— Almost zigzag. 
*,0LrACEous— Leaf-like. 
* OHcipATED— Forceps-like. 
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Fovea— A more or less rounded depression. 

FBEK—Un restrained in articulated luovement; not soldered at the points of contact. 
Fbont— The fore-face, bounded by the eyes, the vertex, and often beneath by the epis^ 
toma, or clypeus. 
Fuliginous— Of the color of dark smoke. 
FuLVO-^NEOus— Brazen, with a tinge of brownish yellow. 
Fulvous— Tawny ; color of the common deer. 
Furcated — Forked. 

Fusco-TESTACEOus— Dull reddish brown. 
Fuscous — Dark brown ; approaching black. 
Fusiform — Spindle-shaped; gradually tapering at each end. 

Gakglion— A center of the nervous system, containing nerve cells, and receiving and. 
giving out impressions. 

Geminate — Arranged in pairs ; twin. 

Gemmiparous— A sexual generation by new individuals arising as buds from the body 
of the parent. 

Glabrous— Smooth; opposed to hairy, downy, villous. 

Glaucous — Gray ; bluish green. 

Hamule — A little hook. 

Hastate— Halbred shaped. 

Haustellate — Furnished with a proboscis or tongue-like mouth. 

Hexapodous— Provided with six feet. 

Hirsute — Clothed with shaggy hairs. 

Hyaline— Transparent; of the color of water. 

Hypostoma — The clypeus in diptera. 

Incrassated — Thickened; swelled out on some particular part 

Infumated— Clouded. 

Infuscated — Darkened with a blackish tinge. 

Interrupted — Suddenly stopped. 

Involuted — Rolled inwards spirally. 

Irrobated— Freckled; sprinkled with atoms. 

Lamina — A plate or sheet-like piece. 

LEMELLiFORM—Sheet or leaf -like. 

Limb ATE — When a disk is surrounded by a margin of a different color. 

Linear — Like a line. 

Linbated— Provided with line-like marks. 

Mandibulate— Furnished with mandibles; opposed to haustellate. 
Margin ATED — Surrounded by an elevated or attenuated margin. 
• Membranaceous — Thin, skinny, and semi-transparent like parchment. 
MucRONATE — Ending in a sharp point. 
MuTic— Unarmed. 

Nymph — Old name for pupa. 

Obcobdate — Inversely heart shaped. 

OBOVATE—Inverseljr ovate; the smaller end turned towards the base. 

Obsolete — Not distinct; or almost lost to view. 

Obtected— Covered. 

OcHBEous— Of a more or less deep ochre color. 

Olivaceous— Olive colored. 

Operculum— A lid; a small valvular appendage. 

Oval— Egg shaped. 

Ovate — More or less oval. 

OviPosiTioN— The act of depositing eggs. 

Petiolated — Supported on a stem. 
PicEous— Pitchy, color of pitch ; shining reddish black. 
Pilose — Clothed with pile, or dense down. 
Process — A projection. 
Produced — Drawn out; prolonged. 
Pbuinose- Frosty. 

.PsEUDOVA— Dnimpregnated eggs, which produce J'^oung, as in those laid by virgin 
Aphides. 
Pubescent— Coated with very iiue hairs, or down. 
Pulverulent— Dusty . 
Punctured — Marked with numerous small impressed dots. 

Raptorial — Adapted for seizing prej'^. 
Recurved — Curved backwards. 
Renifobm— Kid ney-sh aped. 
Reticulated — Marked like net work. 
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Revolute — Rolled backwards. 

RosTRUM—The beak or sucking mouth-parts in Hemiptera. 

Rufesuent— Somewhat reddish. 

RuFOUS — Reddish. 

Rugose— W rinkled. 

Sanguineous — Blood-red. 

Scabrous — Rough like a file; with small raised dots. 

Scalloped— Edge marked bv rounded hollows, without intervening angles. 
Sericeous— Having the surface with a silk-like gloss, usually from the presence of 
niinute, dense hairs. 
Serrated— Like saw-teeth. 
Seta ceous— Bristle-like. 
Sessile— Not stalked. 
Sinuated — Scooped out. 
Spinous — Armed with spines. 
Spurs— Stiff bristles, or spines, on the tibiae. 

Stria- A line usually depressed; sometimes composed of punctures. 
SuBADUNCATE — Somcwhat hooked or curved. 
Subulate — Shaped like an awl. 
SuLCATE— With groove-like excavations. 
Suture— A seam, or impressed line, usually between segments. 

Tawny— Fulvous; a pale, dirty yellow. ^ . 

Teneral— A state of the imago (Neuroptera) after exclusion from the pupa, in which it 
has not fully completed its coloring, clothing, etc, 
Tessellate— Spotted like a checkerboard. 
Testaceous — Dull red, brick color. 
Tomentose — Covered with fine matted hair. 
Truncated — Cut squarely off. 
Tuberculose— Covered with tubercle-like prominences. 

Uncinate— Hooked at the end. 

Unequal— Differing in size or length. 
Unguiculate — Armed with a hooK or nail. 

Valvule — A small valve-like process. 

Ventral— Relating to the under surface of the abdomen. 

Verticillate — Placed in whirls. 

Vereiculate— With thick set tufts of parallel hairs. 

Verrucose— Covered with wart-iike prominences. 

Villose— Clothed with soft, rather long hair. 

Vulva— Orifice of the oviduct. 
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Abortion — The suppression or imperfect development of any part. 

Abortive— Imperfectly developed. 

Abrupt, Abruptly— Indicating a sudden transition or termination ; abruptly pmnatCy. 
pinnate without a terminal leaflet. 

Acaules cent— Stem less or apparently so. 

Accumbent cotyledons — Having an edge against or towards the radicle. 

AcERosE — Needle-shaped, as a pine leaf. 

Achlamydeous— Without perianth. 

AcicuLAR— Needle or bristle-shaped; more slender than acerose. 

AciNAciFORM— Scimeter-shaped. 

AcoTYLEDON — A plant whose embryo is without cotyledons, as Cuscuta; applied also to- 
cryptogams as plants without seed or embryo. 

AcROGENous — Growing by terminal buds. 

Aculeate— Having sharp points or prickles. 

Acuminate — Tapering to a point. 

Acute— Sharp at the end, or at the edge of margin, 

Adnate— United ; used properly of the surfaces of different organs, as of calyx and ovary. 

Adventivb— Accidentally present. 

-*'8tivation— The arrangement of leaves or of the parts of the perianth in the bud. 

Aggregated— Crowded together, but not coherent. 

Akene ; AcHENiUM — A dry, hard, indehiscent, one-celled, one-seeded and seed-like fruit. 

AiA, pi. AIjje—A wing, or sometimes an axil; in mosses, applied to the basal lobes or 
^^ricles of the leaves. 

Alar— In the axils or forks ; also belonging to the wings or auricles. 
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Albumen— The nutritive material of the seed, within its coats and exterior to the 
embryo. 

Albuminous -Provided with albumen. 

Allaceous — Applied to the peculiar smell and taste of garlic and onions. 

Alpine— Peculiar to high altitudes, above the line of tree-growth. 

Alternate— Following one another at intervals, as leaves upon a stem; following by 
turns; not opposite; intermediate. 

Alveolate— Honey-combed ; deeply and closely pitted. 

Ament— A unisevual spike with scaly bracts, as in the willow. 

Amorphous — Without definite form ; of abnormal form. 

AMpHiGAfiTBiA~-In hepaticsB, small stipule-like accessory leaves on the under side of the 
stem. 

Amphitropous— Applied to an inverted ovule or seed with the hilum lateral. 

Amplbxicadl — Of leaves, clasping the stem. 

Anateopous— Of an inverted ovule or seed, with the rhaphe extending its whole length. 

Ancipital— Two-edged. 

Androgynous— Having both male and female flowers. 

Angiospermous — Bearing seeds in a closed pericarp. 

Annual— Of only one year's duration. 

Annular — Having the form of a ring. 

Annulus— In mosses, the ring of cells between the operculum and the orifice of the 
capsule. 

Anterior— Equivalent to inferior or lower, in the sense of away from the axis and 
toward the bract. 

Anther— That part of the stamen which contains the pollen. 

Antheridium — In cryptogams, the male organ of inflorescence, corresponding to the 
anther. 

Anthebifebous — Bearing anthers. 

Antherizoids- In cryptogams, the minute, usually ciliated organs developed by the 
antheridia, corresponding to pollen-grains. 

Apetalous — Having no corolla or inner perianth. 

Apex — The tip or summit of a thing. 

Aphyllous — Not bearing leaves. 

Apical — At the apex. 

Apiculate — Abruptly terminated by a short point or tip. 

Apophysis- In mosses, an enlargement of the pedicel at the base of the capsule, 

AppBNDAGE—Something added or attached to an organ, but essential to it. 

Appressed — Pressed close. 

Apterous — Not winded. 

Aquatic — Growing m water. 

Arachnoid — Resembling cobweb. 

Arborescent — Becoming a tree or tree-like. 

Archegonium — In mosses, the rudimentary organ which develops into the fruit. 

Arcuate— Arched ; bent like a bow. 

Areola, pi. Areola— The spaces in any reticulated surface. 

Aeeolate — Divided into small spaces or areolae. 

Areolation — Any system of cellular or reticulated markings. 

Aril — An expanded" appendage of the hilum enveloping the seed. 

Arillatb— Having an aril. 

Arilliform — Resembling an aril. 

Aristate — Having an awn. 

A RiSTUL ATE— Having a very small awn. 

Articulated —J ointed. 

Axil— The angle formed by a leaf or branch with the stem. 

AxiLE, or Axial— Situated in the axis or relating to it. 

Axillary — Situated in an axil. 

Axis— The central line of a body in the direction of its length ; the stem. 

Awn— A bristle-like terminal or dorsal appendage. 

Baccate— Berry-like ; pulp v. 

Banner— A name often applied to the standard or upper petal of a papilionaceous flower. 

Barbed — Furnished with barbs. 

Bark— The outer covering or rind of a stem. 

Basal — At, from, or relating to the base. 

Base — The end next the point of attachment or support; the lower end. 

Basifixed — ^Attached by the lower end. 

Beak— A prolonged tip. 

Beaked— Ending in a beak. 

Berry — A simple fruit of which the whole substance, excepting the seeds, is pulpy. 

BiPAEious— In two ranks. 

Bifid— Two-cleft. 

BiLOCULAR— Two-celled. 

Bipinnate— Twice pinnate. 

BisERRATE— Doubly serrate. 

Bisexual— Having both stamens and pistil, or corresponding organs (in cryptogams)- 




Bladdery — Thin and inflated. 
Blade — The expanded portion of a leaf. 

Bract— A leaf, or modiiication of a leaf, subtending a flower or flower-cluster. 
Bbacteolate— Having bractlets. 
Bracteate— Having bracts. 

Bbactlet — A secondary bract upon the pedicel of a flower. 
Branch — A division of the stem. 

Branchlet—A secondary or ultimate division of a stem. 
Bristle— A stiff hair or bristle-like appendage. 

Bud— The early rudimentary form of a stem or branch, or an unexpanded flower, 
BuD-scALES— The scales which form the outer coats of a leaf-bud. 

Bulb— A subterranean roundish body, formed of fleshy scales or coatings, essentially 
a rudimentary stem or leaf-bud, and at length developing a flower stem and often leaves. 
BuLBiFERous— Bulb-bearing, 

Bulblet — A small bulb formed in the axil of a leaf or bract. 
Bulbous — Producing bulbs; bulb-like. 

Caducous— Falling very early ; not at all persistent. 

Calca rate— Spurred. 

Callus— A callosity or hard protuberance. 

Calyx— The outer envelope of a flower. 

Campanulate— Bell-shaped or cup-shiped, with broad base. 

Canaliculate— Channeled; having a longitudinal groove. 

Canescent— Hoary with a grayish pubescence or puberulence. 

Capillary— Very slender and hair like. 

Capitate— Subglobose and terminal, like a head: collected in a head. 

Capitellate— Diminutive of capitata. 

Capsular— Relating to or like a capsule. 

Capsule — A dry dehiscent fruit formed from a compound pistil — the fruit of mosses. 

Carina— A keel, a prominent longitudinal ridge along the middle of a convex dorsal 
surface; applied also to the coherent lower petals of a papilionaceous flower. 

Carinate — Keeled. 

Caryopsis— A seed-like fruit with the very thin pericarp adherent throughout to the 
real seed, as in most grasses. 

Carpel — A simple pistil, or one of the several parts of a compound pistil. 

Carpophore— A prolongation of the axis between the carpels, as often in the umbeUi- 
ferae. 

Cartilaginous- Firm and tough like cartilage. 

Caruncle — An outgrowth or expended appendage at the base of a seed; sometimes 
applied to an enlargement of the rhaphe. 

Catkin— A scaly unisexual spike; an ament. 

Caudate— Having a tale or slender-like tail appendage. 

Caudex— The trunk of a palm or other arborescent endogen ; or the persistent base of 
any herbaceous perennial. 

Caudicle— In orchids, the slender foot stalk of the pollen masses. 

Caulescent — Having a manifest stem. 

Cauline— Belonging to the stem. 

Cell— A cavity or separate inclosure, as of an ovary or anth'er; a minute sac or hollow 
structure ; the unit of aU cellular tissue. 

Cellular — Composed of such minute cells. 

Centrifugal- Developing from the center outward, as in the cyme. 

Centripetal— Developing from the margin toward the center, or from below upward; 
as in the corymb, raceme, etc. 

Cernuous — Nodding, usually indicating less inclination than pendulous. 

Cespitosb— Growing in tufts or turf-like; forming mats. 

Channeled — Having a deep longitudinal groove, like a gutter. 

Claw— The elongated narrow base of a petal. 

Cleft— Cut somewhat deeply, usually about half way to the center or midrib. 

Climbing— Rising by the aid of some support. 

Clustered— Collected near together. 

Cohesion— The sticking together of parts, or their more intimate coalescence or adnation. 

Collateral— Side by side. 

Columella — The persistent axis of a capsule. 

Coma — A tuft of hairs, especially upon a seed. 

Common— Belonging equally to more than one. 

Complicate — Folded together. 

Compound — The opposite of simple; consisting of more than one; divided, 

CoNDUPLic ATE— Doubled together lengthwise, of leaves. 

Cone or Strobile— A dry multiple fruit formed of densely imbricated scales. 

CoNFERvoiD— Of slender diti'use filamentose structure, like Conferva among the Algse. 

Confluent— Blended or running together. 

CoNNivENT— Coming in contact; converging together. 

Constricted- Contracted or drawn together, as a bag by its string. 

Continuous- Not interrupted by joints or otherwise. 

Contorted — Twisted; in aestivation, an equal and uniform somewhat oblique overlap- 
P^iig and rolling up of the parts of the circ " - - 
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CoNTBACTED— Reduced in width or length. 

Corky — Besenibling cork. 

Corneous— Of the consistence of horn ; horny. 

CoRoiiLA — The inner perianth, within the calyx, consisting of the petals. 

Corona, or Crown — An appendage at the throat of the corolla, or a crown-like margin 
at the top of a seed or other organ. 

Coronate — Having a crown. 

Corymb — A flat- topped, or convex, open inflorescence, with short axis, flowering from 
the margin inward; a depressed raceme. 

Creeping— Running upon or under the ground and rooting. 

Crenate — Scalloped; having rounded teeth, with shallow, acute sinuses. 

Cristate — Crested. 

Cbustacbous— Hard and brittle. 

Cryptogamous— Flowerless, fructifying without the agency of proper stamens and pistils. 

CucuLiiATE — Shaped like a hood or cowl, concave, and somewhat arched, or like an ovate 
leaf with edges in rolled ; in mosses, applied to a conical calj^ptra cleft at one side. 

Culm — The hollow jointed stem peculiar to grasses. 

CuLTRATE, or CuLTBiPORM — Shaped like a coulter or broad knife blade. 

CuNEATE, or Cuneiform — Wedge-shaped ; triangular, with the angle downward. 

Cut— Clef t or incised. 

Cuticle— The outer skin or epidermis ; the thin outer layer of the bark. 

CYLiNDEACEous—Somewhat, or nearly cylindrical. 

Cylindrical— In the form of a cylinder. 

Cyme— A broad and flatfish inflorescence, flowering from the center outward. 

Deciduous — Falling off after a time ; not persistent. 

Declinate, or Declined — Bent or curved downward. 

Decompound— Repeatedly compound, or divided. 

Decumbent — Reclining at base, the summit ascending. 

Decurbent — Running down the stem ; applied to a leaf prolonged below its insertion. 

Decussate — In pairs alternating at right angles, or similarly in threes. 

Definite — Of a constant number, hot exceeding twenty; limited or determinate, as 
definite inflorescence^ in which a flower terminates the axis. 

Deflexed-— Bent or turned down abruptly. 

Dehiscence— The regular opening of a capsule or anther-cell at maturity; the longitu- 
dinal splitting of the teeth in mosses, etc. 

Dehiscent— Opening regularly by valves, slits, etc. 

Depauperate — Impoverished*; reduced in size by unfavorable surroundings. 

Depressed- Somewhat flattened from above. 

Diadelphous— In two sets or clusters. 

DiANDROus — Having two stamens. 

DiCARPELLARY — Consisting of two carpels. 

DiCHOTOMOus— Forking regularly by pairs. 

Diclinous — Of separate sexes ; unisexual. 

Dicotyledonous — Having an embryo with two cotyledons. 

DiDYMous — In pairs; twin. 

Did YNAMOus— Having four stamens disposed in two unequal pairs. 

Diffuse— Widely spreading, widely and loosely branched. 

Digitate- Fingered ; applied to a compound leaf having the leaflets all diverging from 
the top of the petiole. 

Dimerous— Having all the parts in twos, as the sepals, petals, stamens, etc., of a flower. 

Dimidiate— Halved, as though one half were wanting. 

Dimorphous — Occurring in two forms. 

Dkecious — Unisexual, the flowers of different sexes borne by separate plants. 

Dkecio-Polygamous — Dioecious with some perfect flowers intermixed. 

Diphyllous— Two-leaved. 

Dipterous — Two- winged, 
' Disciform— In the shape of a disk; depressed and circular. 

Discoid — In compound flowers, having disk flowers only, without rays. 

Disk— A dilation or development of the receptacle around the base of the pistil. Id 
compound flowers, the inner series of tubular flowers as distinct from the marginal my* 

Dissected— Deeply cut, or divided into numerous segments. 

Dissepiment — A septum or partition separating the cells of an ovary or fruit. 

Distichous — Arranged in two vertical rows; two-ranked. 

Distinct — Separate; not united. 

Divaricate — Widely divergent, nearly at right angles. 

Divergent — Receding from each other. 
• Divided— Cleft to the base or to the mid-nerve. 

Dorsal — Upon or relating to the dorsum, or back. 

Drupaceous — Resembling or of the nature of a drupe. 

Drupe — A stone fruit; a fleshy or pulpy fruit, with the seed or kernel inclosed in a hard 
or stony casing (mUaTnen). 

Drupelet — A aiminutive drupe, as each of the several parts of a blackberry. 

Dwarf — Much below the ordinary size of its kind. 



Blater— In Hepaticse, a slender elongated cell occurring among the spores, usually con- 
aining one or more spiral threads. 

Ellipsoidal— Nearly elliptical; or of solids, elliptica] in outline. 

Elliptical— In the form of an ellipse, oblong, with both ends uniformly and somewhat 
gradually rounded. 

Emarginate— Notched at the extremity. 

Embracing— Clasping at base. 

Embryo— The rudimentary plan tie t formed within the seed. 

Emergent, Emersed— Raised above the water ; of the capsule in mosses when barely 
exserted from its involucral leaves. 

Endocabp — The inner layer of the pericarp, lying next to the seed. 

Endogenous— Growing from within instead of by superficial increments, the growth 
ordinarily being general throughout the substance of the stem. 

Endogens— Plants with an endogenous structure. 

Ensiform— Sword-shaped, as the leaf of an iris. 

Entire — With the margin uninterrupted, without teeth or division of any sort. 

Ephemeral — Lasting but a day, or for a very short time. 

Epidermis — The thin membrane forming the outer surface of leaves and young stems. 

Epigynous— At or upon the top of the ovary. 

Equal— Alike in size or number, etc.; more frequently used in respect to length. 

Equitant — Astride, of con duplicate leaves which fold over each other in two ranks, as 
in iris. 

Erect — Upri^t; perpendicular to the surface of attachment. 

EvERGREEN—JBearing its foliage through all the seasons. 

ExALBUMiNous— Destitute of albumen. 

Exceed— To surpass in length. 

BxcENTRic— Out of the center; one-sided. 

ExcuRRENT— Running out, as a nerve projecting beyond the apex or margin of the leaf. 

Exocarp— The outer portion of the pericarp. 

ExoGENEous— Growing by successive external layers, as in dicotyledonous plants. 

ExoGENS — Plants having an exogenous structure. 

ExPLANATE — Opened out fiat. 

ExsERT, Exserted— Projecting beyond an envelope, as stamens standing out of the 
corolla. 

ExsTiPULATE— Without stipules. 

Exterior — Outer. 

ExTRA-AXiLLARY — Growing from outside of the axil. 

Extrorse — Directed outward. 

PARiNACEors—Mealy; containing or yielding flour or starch. 

Fertile— Capable of producing fruit, as a pistillate flower ; applied also to a pollen-bear- 
ing stamen. 

Fibrous — Composed of threads and flbres. 

Filament— That part of the stamen which supports the anther; any thread-like body. 

Filamentous — Composed of threads or filaments. 

Filiform — Thread-shaped ; long, slender,- and terete. 

Fimbriate— Fringed with narrow processes; having the margin finely dissected. 

FiSTULAR — Hollow and cylindrical. 

Fleshy— Succulent, juicy. 

Flexuous or Flexuose — Bent or curving alternately in opposite directions. 

Floral— Belonging to the flower. 

Floret— A small flower; one of a head. 

FoLiACEous— Leaf -like in structure and appearance ; leafy. 

Foliate— Having leaves, as in bifoliate, etc. 

FoLioLATE— Having leaflets. 

Follicle — A pod, formed from a simple pistil, dehiscing along the ventral suture only. 

FooT-sTALK— A petiole, pedicel, or other slender support. 

FoREAMEN— The narrow orifice at the apex of an ovule. 

Forked— Branching equally, or divergently. 

Foveate— Pitted; marked with deep depressions. 

FoVEOLATE— Diminutive of the last; marked by minute pits. 

Free— Not adnate or coherent to other organs. 

l*RucTiPicATioN— The bearing of fruit, or the organs concerned in theproduction of fruit. 

Fruit — The matured seed— or spore vessel, of whatever kind, with its appendages and 
contents. 

|]rute8cent— Shrubby or somewhat so. 

Froticose— Decidedly shrubby. 

Fugacious— Soon falling; of short continuance. 

*|uNicuLus— The stalk of an ovule or seed. 
. ^^UNNEL- form— Tubular, but expanding gradually from the narrow base to the spread- 
ing border or limb. 

Generic— Relating to the genus. 

J^ENicuLATE— Bent abruptly at an angle, like the knee. 

viENus, pi. Genera— The divisions of an Order or Family, each consisting of_a more or 
^ss clearly defined group of nearly relate<^pec.iee^ 
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Germination— The sprouting of a seed; the development of the young plant from the 
embryo. 

Gland — Any secreting structure, depression, or prominence, on any part of a plant, or 
any structure haying a similar appearance. 

Glandular — Bearing glands, or gland-like. 

Globose, Globular — Round ; spherical, or nearly so. 

Glutinous — Viscid; sticky; covered with a sticky secretion. 

Gymnospeems— Plants having naked seeds, or in which tne typical naked ovule is fertile 
ized directly by the pollen without the intervention of a stigma. 

Gynoecium— A term applied to the pistil or aggregate pistils of a flower. 

Habit— The general form and appearance of the plant. 

Habitat— The locality or geographical range of a plant. 

Hairs— Slender, cellular outgrowths from the epidermis of plants, of various forms and 
kinds. 

Hairy— Covered with hairs more or less loosely. 

Head— A cluster of flowers, which are sessile or nearly so, upon a very short axis or 
receptacle; a shortened spike. 

Herb— A plant that has no persistent woody growth above the base. 

Herbaceous — Having the character of an herb; not woody or shrubby. 

Heterogamous — Bearing two kinds of flowers. 

Hoary— Grayish -white, with a fine close pubescence. 

HoMoGAMOUS— Having only one kind of flowers. 

Homogenous— Uniform in characteir, nature, or kind. 

Hybrid— A cross between two species, produced by the fertilization of the flower of one 
species by the pollen of another. 

Immarginate — Not margined or bordered. 

Immersed— Growing wholly underwater; in mosses, used of a capsule inclosed within 
its involucral leaves. 

Incised— Irregularly, sharply, and deeply cut. 

Included — Inclosed by the surrounding organs; not exserted. 

Incomplete — Not perfect; wanting some of its parts. 

Incumbent— Kes ting upon; of cotyledons, lying with one side toward the radicle; of 
anthers, lying against the face or inner side of the filament. 

Incurved — Curved inward. 

Indefinite— Of nuxnber, variable or very numerous; indeterminate. 

Indehiscent— Not opening regularly by valves or otherwise. 

Indeterminate — Of inflorescence, not definitely terminated, but continuous with the 
axis, the lower or marginal flowers being the first to open. 

Indigenous- Native to the country. 

Induphcate — With margins folded inward. 

Indusium— In ferns, the shield or scale-like covering of the fruit-cluster. 

Inferior— Lower ; that part of a flower, etc., which is toward the bract ; applied also to 
a calyx that is free from the ovary, and to an ovary that is adnate to the calyx. 

Inflexbd — Bent or turned abruptly inward. 

Inflorescence — The flowering portion of a plant, and especially the mode of its arrange- 
ment. 

Insertion— The place or mode of attachment of an organ. 

Irregular- Not regular; unsymmetrical : with its parts unequal or unlike. 

Lacerate — Torn ; irregularly and deeply cleft. 

Lactescent— Yielding milky juice. 

Lacunose — Having numerous pits,- depressions, or cavities. 

Lanceolate— Shaped like a lancehead; tapering upward from a narrowly ovate or sub- 
ovate base. 

Lanuginous— Provided with wool; woolly. 

Lateral — At the side; attached to the side. 

Leaf— The principal organ of vegetation borne by the stem, in which the sap is elabo- 
rated for the growth of the plant. 

Leaf-blade— The dilated portion of a leaf. 

Leaf-bud— A bud which is the rudiment of a branch, and tends to develop into one. 

Leaflet — A separate division of a compound leaf. 

Leafstalk— The footstalk or petiole of a leaf. 

Leathery — Resembling leather; coriaceous. 

Legume— A nonnally one-celled capsule, formed from a single carpel, but dehiscing by 
two valves, as in the pea. 

Liber — The inner and often fibrous layer of bark. 

Ligneous — Woody. 

Limb— The dilated and usually spreading portion of a perianth or petal, as distinct from 
the tubular part or claw ; the blade of a leaf. 

Linear — Narrow and elongated, with parallel margins. 

Like ATE— Marked with lines, 

Lineolate — Marked with fine lines. 

LiNGuiFoRM, LiNGULATE— Tongue-shaped; ligulate. 

Lobe— Any division of a leaf, corolla, etc., especially if rounded. 
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Macro.— A Greek prefix signifying large or long. 

Hacrospore.— In some cryptogams, the larger of the two kinds of spores. 
Maculate.— Marked with spots or blotches. 
Male.— S tam ina te. 

Mealy.— Covered with a whitish, mealy powder. 
Midrib, or Midnerve.— The central and principal nerve of a leaf. 

MoNiLiFoRM. — Resembling a necklace or string of beads ; contracted or interrupted at 
regular intervals. 
MoNOCARPELLARY — Formed of a single carpel. 
MoNOCARPic— Bearing fruit but once. 

Monocotyledon — A plant whose embryo has a single cotyledon. 
Monophyllous— One-leaved; composed of a single leaf. 
Monosepalous— Gamosepalous, having the calyx more or less in one piece. 
MoNOSPERMOUS — One-sceded. 

Naked— Bare; without its usual appendages or covering, as a stem without leaves. 

Nectar— A sweet secretion within a blossom. 

Nerve— A simple vein ; a rib. 

Nerved — Having nerves. 

Nodding — Hanging down ; somewhat inclined from the perpendicular. 

Normal— According to rule or standard ; not varying from the type. 

Numerous — Indefinite in number. 

Nut— A hard, indehiscent one-seeded fruit, usually resulting from a compound ovary. 

Oblanceolate— Inverted lanceolate; with the broadest part toward the apex. 

Oblique— Turned to one side ; unequally sided. 

Oblong— Considerably longer than oroad, and with nearly parallel sides. 

Obovate — Inverted ovate, the broader part toward the apex. 

Obovoid— Inverted egg-shaped, the broader part above. 

Obtuse— Blunt or rounded at the end. 

Obveesely — In a reverse manner. 

Orbicular— Circular, or nearly so. 

Order— A principal group next above the genus in rank, and including related genera 
more or less distinguished from others by certain common characters. 

Organ— Any part of a plant concerned in its growth and welfare, having a special object 
to serve and more or less essential. 

Orthotropous— Applied to an ovule or seed that is straight and attached immediately 
by its base. 

Oval— Broadly elliptical. . 

Ovate— Shaped like the longitudinal outline of an egg, the broader portion toward the 
base; also egg-shaped and applied to solids. 

Ovoid— Egg-shaped. 

Ovule— A rudimentary organ which after impregnation becomes a seed. 

Ovuliferous— Bearing o^siles. 

Palate— A protrusion of the Up of a bilabiate corolla. 

Palea— A chaff or chaffy bract : in grasses, the two inner bracts of the flower. 

Paleaceous— Chaffy or furnished with chaff. 

Palet — The same as palea^ used especially of grasses. 

Palmate— Of leaves, compound with the leaflets radiating from the summit of the petiole. 

Palmately — In a j)almate manner. 

Panicle— A loose, irregularly branched inflorescence. 

Panicled, Paniculate— After the manner of a panicle; bearing a panicle. 

Parasitic— Growing upon and deriving nourishment from another plant. 

Parenchyma— The soft, cellular tissue of plants, as the green, fleshy part of a leaf. 

Parenchymatous— Like or formed of parenchyma ; also applied to cells narrower at the 
ends and overlapping each other. 

Parietal— Relating to or situate upon the walls of a cavity. 

Parted— Cleft nearly to the base. 

Partial— Secondary, as distinguished from the principal and primary. 

Pedicel— The footstalk or support of a flower. 

Pedicellate— Borne on a pedicel. 

Peduncle— A general or primary flower-stalk. 

Pedunculate— Furnished with a peduncle. 

PELTATB—Shield-shaped ; flat, and attached to its support by its lower surface. 

Pendent— Hanging on its stalk or support. 

*^ENDULous— Hanging nearly inverted from its support ; of ovules, more or less droop- 
*^|, as distinct from suspended. 

^ENiciLLATE — Resembling a brush of fine hairs. 

Pericarp— The seed-vessel or ripened ovary. 

^ersistent- Not falling off; of leaves continuing through the winter. 

^ersonate— Used of a labiate corolla with prominent palates closing the throat. 

^etal— One of the parts of a polypetalous or nearly divided corolla. 

^ETALoiD— Colored, and resembling a petal. 



^ETioLAR— Borne upon or relating to a petiole. 



OLE—The footstalk of a leaf. 
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Petiolep, PETioLATE—Having a petiole. 

pETioLULE — The footstalk of a leaflet. 

Ph^nogam— A phasnogamous plant fructifying by means of stamens and pistils. 

Phyllode — A leaf reduced to a simple petiole, which may be more or less dilated verti- 
cally. 

PiLiFEROUS— Bearing or tipped with hairs. 

Pilose — Hairy, usually with soft distinct hairs. 

Pinna — One of the principal divisions of a compoundly pinnate leaf. 

Pinnate— Having its parts arranged in pairs along a common rhachis. 

PiSTii^-The female organ of a phsenogam, consisting of the ovary with its styles and 
stigmas. 

Pistillate — Having a pistil and no stamens, as distinct from perfect or staminate. 

Pith— The soft and spongy central cellular part of a stem. 

Pitted — Marked with small depressions or pits. 

Placenta— That part of the ovary or fruit which bears the ovules and seeds. 

Plane — Having a flat surface. 

Plumule — The bud or growing point of the embryo between the cotyledons. 

Pollen — The powdery or sometimes waxy contents of the anther. 

Polygamous— Having both perfect and unisexual flowers upon the same plant. 

Polymobphous— Of many forms; variable in form. 

Poly petalous— Having distinct petals. 

Pome— A fleshy fruit, like the apple, inclosing several parchment-like or bony carpels. 

Pbaemorse— Terminating abruptly, as if bitten off. 

Pexckle — ^A small spine, an outgrowth of the bark or cuticle. 

Pungent — Terminating in a rigid and stout sharp point or prickle. 

Raceme — A form of inflorescence with pedicellate flowers upon a simple prolonged axis, 
the flowers developing from below upward. 

Racemose — In racemes, or resembling a raceme. 

Eadial — Belonging to the ray of a compound flower. 

Radical — Belonging to or preceding from the root, or from the base of the stem. 

Radicle — That part of the embryo below the cotyledons, its stem portion and the pri- 
mal internode, developing the root from its lower extremity. 

Rameal — Belonging to a branch. 

Ramose— Branching. 

Ramulose — Bearing branchlets. 

Beflexed— Bent abruptly down or backward. 

Refeacted — Reflexed from the base. 

Begulab — Symmetrical in form; uniform in shape or structure. 

Rib — A principal and prominent nerve of a leaf. 

Ribbed— Furnished with prominent nerves. 

Ringekt — Gaping, applied to a labiate corolla with open throat. 

Root — That part of a plant growing underground and supplying it with nourishment 

BooTLET — A very slender root or branch of a root. 

RosTELLATE — Diminutive of rostrate; having a small beak. 

Rostrate — Beaked; bearing a slender terminal process. 

RosuLATE— Collected in a rosette. 

Rotate — Wheel-shaped ; of a corolla, spreading abruptly from near the base and nearly 
fiat. 

Rotund — Rounded in outline. 

Rough— Not smooth to the touch ; scabrous. 

Rudiment — A partially developed and imperfect or^an. 

Rudimentaby — In an imperfectly developed condition. 

Rufous — Reddish or brownish-red. 

Rugose— Wrinkled: ridged. 

Ruminated — Penetrated by irregular channels, as a nutmeg. 

RuNciNATE — Deeply toothed or incisely lobed, with the segments directed backward. 

Runner- A very slender prostrate branch (stolon), rooting and developing a new pUnfc 
at the nodes or tip, as in the strawberry. 

Sabcocaep — The succulent part of a fleshy fruit. 

SARMENTOSE—Producing long runners. 

Scabrous — Bough to the touch, with minute rigid points. 

Scales — Usually variously modified bracts or leaves, thin and scarious, or coriaceous, 
fleshy, foliaceous, or woody ; often imbricated. 

ScANDENT — Climbing. 

Scape — A naked peduncle rising from the ground. 

ScAPiGEEous — Producing scapes. 

Scab— A mark of separation left upon a surface, as upon a stem by the fall of a leaf. 

ScARious — Thin, dry, and membranaceous, not green. 

ScoBiPORM — Having the appearance of sawdust. 

Seed — The ripened ovule, consisting of the. embryo with its proper envelopes. . 

Segment— One of the parts of a leaf or other organ that is cut or divided; more general 
than Lobe. 

Sepal — A leaf or division of a calyx. 



GLOSSARY. 



517 



gEPTiFEROUS — Bearing the partitions after dehiscence. 

Serrate— Having the teeth directed forward, like the teeth of a saw. 

Shrub — A plant woody throughout, of less size than a tree. 

Shrubby — Having the character of a shrub. 

Spadix — A spike with usually a thickened fleshy rhachis and subtended by a spathe. 

Span— The distance between the extremities of the thumb and little finger when 
extended; about nine inches. 

Sparse— Thinh'^ scattered. 

Spath A ceous— Bearing or resembling a spathe. 

gPATHE~One or more clasping and often sheathing bracts inclosing a flower-cluster or 
inflorescence, and mostly colored. 

Spatol ATE— Narrowly attenuate downward from an abruptly rounded summit. 

Specibs— A group of things of the same kind having essentially the same characters. 

Specific— That which relates to or defines a species. 

Spicate — In spikes or resembling a spike. 

Spine— A sharp woody or rigid outgrowth from the stem, a modification of a branch, 
leaf, or stipule. 

Spinulose — Having diminutive spines. 

Spores— In cryptogams, the minute bodies which are the result of fructification and 
which correspond to some extent to the seeds of phsenogams, though without embryo, 
and reproducing the plant only indirectly. 

Spur— A usually slender tubular process from some part of a flower, often nectariferous. 

Sqoamose — Furnished with scales. 

Squabrose — Roughened and jagged, with projections spreading every way, as by the 
divaricately spreading ends of crowded leaves or bracts. 

Stamen — The pollen-bearing organ of the flower, consisting of an anther usually suj)- 
ported upon a stalk or filament. 

Stamineal— Relating to or consisting of the stamens. 

Stemless— Without manifest stem above ground. 

Sterile— Barren ; not capable of producing seed; a sterile stamen is one not producing 
pollen. 

Stigma— That portion of the pistil without epidermis through which the pollen -tubes 
effect entrance to the ovules, very variable in shape and position. • 

Stigmatic — Belonging or relating to the stigma. 

Stipule— An appendage to the base of a petiole, very various in form and character. 

Stock — A caudex or rhizome; the persistent base of an herbaceous perennial. 

Stone— The hard endocarp or putamen of a drupe. 

Style— That portion of the pistil between the ovary proper and the stigma, usually 
attenuated, often wanting. 

Succulent— Fleshy and juicy. 

Sucker— A shoot from the underground base of a stem, or from underground roots or 
jhizomes. 

Sdffruticose — Low and shrubby. 

Superior — Growing above; a superior ovary is one wholly above and free from the 
Calyx; in a lateral flower, nearest to the axis. 

SuRcuLosE — Producing suckers. 

Suture— A line of union, or of dehiscence. 

Symmetrical— Regular in shape or in the number of its parts, 

Syncarpous— Composed of two or more united carpels. 

Synonym — A superseded or unused name. 

Tendril — A thread-like production from an axil, the extremity of a leaf, or elsewhere, 
^^Pable of coiling and used for climbing. 

Thyrse— A contracted or close ovate panicle. 

TissoE--The various forms of cellular and vascular structure of which a plant is com- 
posed. 

Tomentose— Pubescent with matted wool. 

Tom KKTOM— Dense matted woolly pubescence. 

TRiFin—Three-cleft. 

Trifoliate— Three-leaved. 

Trifoliol ate— Having three leaflets. 

A Runcate— Ending abruptly, as if cut 6ff transversely. 

Tuber— A thickened rhizome, with scattered buds or eyes. 

Aubercle~A small projection or pimple; a small tuber or a tuberous root. 

A ubercul ate— Covered with small rounded prominences or knobs. 

iDBERi FERGUS— Bearing tubers. 

AUBERous—Resembling a tuber. 

A^BULAR-Tube-shaped. 

aubuliflorous — When the flowers of a head have only tubular corollas, 

turbinate— Top-shaped. 

A wiNinG— Ascending by winding about a support. 

AYpE-^Xhe ideal pattern or form. 
^^j-!^^^^A?^— That which corresponds to or represents the type. A typical species is one 
theS^ ^^^ the generic character was founded, or one which conforms most closely to 
etc ^ ^''^^ characters of the genus, deviations from which form the basis for subgenera, 
<Ustin *be typical form of a species is that upon which the |pecific character is based, as 
anguished from all varieties, sports, etc. litiZGCl bV V^. 
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Umbel— An umbrella-shaped inflorescence, the pedicles radiating from the summit of 
the common peduncle. 
Umbeli/ATE— Bearing or growing in umbels. 

TJmbellet — A small secondary umbel upon the ray of the primary. 
Umbilicate— Pitted in the center; navel-iike. 

Umbokate— Bossed ; bearing a stout projection in the center like the boss of a shield. 
Umbbaculifobm— Having the form of an umbrella. 
Unarmed— Without prickles, spines, or the lilje. 
CTncinate — Hooked at the extremity. 

CTndulate— Wavy, alternately raised above and depressed below the general plane. 
Undebrhbttb— A very low shrub. 

Unequal — Not equal; unsym metrical; unequally pinnatCy with an odd terminal leaflet. 
Unilocular— One-celled. 
Uniovulate — Having a single ovule. 
Unisebial — In one horizontal row or series. 
Unisexual — Of one sex; of flowers, having stamens only or pistils only. 

Veined— Furnished with veins. 

Veinless— Destitute of evident veins. 

V BINS— Bundles of woody tissue traversing a leaf or other flat surface, and forming its 
framework, especially those which branch (as distinct from nerves), 

Veinlet— A small subdivision of a vein. 

Velutinous— Velvety ; covered with a dense, soft fine, pubescence. 

Ventral— Belonging to the anterior or inner face of a carpel, etc.; the opposite of 
dorsal. 

Vernal— Appearing in spring. 

Verbucose— Covered with wart-like elevations. 

Versa TiLE—S winging; turning freely on its support. 

Vertex — The apex ot an organ. 

Vessels— Elongated tubular cells, of various kinds, forming the vascular tissue of plants. 

ViRGATB — Like a wand or rod, slender, straight, and erect. 

Viviparous — Propagating by bulbs or bulblets instead of by seeds, or with the seeds 
germinating while still on the plant. 

Waxy — Resembling beeswax in appearance or consistence. 

Wing — Any membranous or thin expansion or appendage ; the lateral petal of a papili- 
onaceous flower. 

Wood— The hard, firm part of a stem, etc., composed mainly of wood cells (fibro-vas- 
cular tissue). 

Woolly — Clothed with long and twisted or matted hairs. 
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Actinonema rosse 251 

Aleyrodes scale - 211 

Aleyrodes scale parasite , 285 

Ambiguous ladybird - 274 

Anarsia lineateJla ._ _. 230 

Anthonomus quadriglbbus - - .,... 228 

Apricot scale _ _ 198 

Aphelinus fuscipennis 283 

Apple curculio -..--., 228 

Apple or woolly aphis _, .- 214,215 

Arbutus unedo--> 139 

Aramigus fuUeri -._ 227 

Ashy gray ladybird 273 

Aspidiotus nerii - 169, 170 

Aspidiotus aurantii - - 163 

Aspidiotus rapax 173 

Aspidiotus perniciosus - 171 

Australian ladybird. (See Plate IV.) 

Black scale - .' 195-196 

Black scale parasite 281 

Blood-red ladybird - 275 

Budding the walnut - 137 

Brown apricot scale - -- 198 

Brown or soft orange scale - 194 

Brown or soft scale parasite 285 

Brown neck ladybird 277 

California ladybird 276 

Camellia scale 191 

Canatrachelus nenuphar 223 

Carpocapsa pomonella - - 219,220,221 

Ceroplastes cirropediformis - 189 

^roplastes floridensis .-- i 186 

Cherry or pear slug- 216 

Chilocorus bivulnerus - 272 

^i"ysopa (unnamed) - - 278 

CocheniUe insect !.->- - --- - 209 

^odlin moth 219,220,221 

Common mealy bug - 203 

^onotrachelus crataegi. 228 

^^nvergent ladybird. -- .^ y^-r^'rt'w r^^^ 
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Cosmocoma elegans .- --- 28$ 

Cottony cushion scale. -.* >--. - 208 

Cottony maple scale -- 190 

Coccinella oculata, var. abdominalis 27a 

Coccinella sanguinea 275> 

Coccinella trans versoguttata - - 27& 

Coccotorus Scutellaria - --- 229- 

Coccophagus cognatus 285 

Coccus cacti — - 209 

Dactylopius adonidum - 20a 

Dactylopius destructor - --. 204 

Dactylopius longifilis 20^ 

DeviFs horse or wheel bug 280 

Destructive mealy bug__ 204 

Diabrotica sorer - - 218 

Diabrotica tri-vittata -- 218 

Diaspis carueli --_ - 17(> 

Diaspis ros«e ,-. - - 176 

Dilophogaster californica _. - 281 

Eyed ladybird - - 275 

Exachomous pilatei.- --^-- 272 

Fig, The. Arrangement of trays 129 

Fig, The. Cutting; diflPerent methods - 132 

Fig, The. Germs of - U5 

Fig, The. Pruning... .-.. 133-134 

Fig^The. Six-year old orchard- 135 

Florida barnacle scale.- 18^ 

Florida red scale - - - -- ^^ 

Florida red scale (Limacis) .-. 286 

Florida wax scale > -- 186 

Fuller's rose beetle -- 227 

Greedy scale - - - ^"'^ 

Gyrolasia fiayimedia - - -- 285 

Hemisphserical scale -- 1^^ 

Hippodamia ambigua 274 

Hippodamia convergens - 275 

Icerya purchasi _ --- 208 

Juniper scale - --- -- ^'^^ 

Lace-winged fly ^^ 

Leaf caterpillar -- ^^^ 

Lecanium hesperidum 1- - ^^ 

Lecanium hemisphsericum , ^^ 

Lecanium ole«e ■^-. 195,1* 

Limacis aspidioticola --. ^ 

Live oak scale ^ 

Long or Glover's scale ^ 

Long- thread mealy bug - 
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jtfinute scymnus 276 

jfytilaspis citricola 180 

Mytilaspia gloverii 183 

Mytilaspis pomorum 184 

Hemantus (leaf caterpillar) 216 

Uotodonta concinna 222 

Norfolk Island pine scale 201 

Oleander scale _ 169,170 

Olive— Ascolona 88 

Olive— Belmonte _. 85 

Olive— Cleft grafts 102 

Olive— Eye buds 107,108 

Olive— Indoor grafting 105 

Olive— Gremignola 90 

Olive— Giogliaia 82 

Olive—Leccia 84 

Olive— Olivastria 92 

Olive— Orchard grafted , 100 

Olive— Razza. __ 88 

Olive— Rossillina , , 89 

Olive— Santa Caterina 83 

Olive— St Agostino 86 

Olive— Twig buds 106 

Olive— Tree, grafted 101 

Olive— Trilla 91 

Oyster-shell apple scale 184 

Peach borer „ _.. ._ 230 

Peach moth : 229 

Pear-blight beetle , 230 

Pear cracking and leaf blight. 1 .-.235,237 

Pentilia coccidivora 276 

Pernicious scale 171 

Phragmidium mucronatum 248 

Pilate's ladybird 272 

Plumcurculio ._.l 223 

Plum goager 229 

Polycaon confertus 231 

I^rionidus cristatus 280 

Psyllobora 20-maculata 277 

Pidvinaria camellicola 191 

I^Qlvinaria innumerabilis 190 
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Page 65, line 4 from top, for "sub-ammoniac," read "sal-ammoniac." 

Page 05, line 5 from top, for "ammonia," read " ammonium." 

Page 66, line 5 from bottom, for " oxidized," read " volatilized." 

Page 68, line 5 from bottom, for ** turpidity," read " turbidity." 

Page 68, line 22 from top, for "hausing," read "housing." 

Page 70, line 14 from bottom, for *• turpidity," read " turbidity." 

Page 76, line 7 from bottom, for "residue," read "residual." 
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Page 77, last line, for "operations, read "manipulations." 

Page 94, line 25 from bottom, for " excentric," read " eccentric." 

Page 100, line 7 from top, for " excentric," read " eccentric." 

Page 112, line 18 from bottom, for " chronite," read " cliromite." 

Page 144, line 5 from top, for " mine," read " mill." 

Page 206, line 3 from top, for " spirifer," read " turritella." 

Page 248, line 6 from top, for "intelligent," read "intelligence." 

Page 255, line 35 from top, for " Gouach," read " Gouache." 

Page 328, line 11 from top, for " this search," read " his search." 



To his Excellency R. W. Waterman, Governor of California : 

Sir: The Trustees of the State Mining Bureau herewith submit their 
report, in pursuance of the Act of the Legislature entitled "An Act sup- 
plementary to an Act entitled 'An Act to provide for the establishment and 
maintenance of a Mining Bureau,' approved April 16, 1880," approved 
March 21, 1885. 

Respectfully, 

J. Z. DAVIS. 
W. S, KEYES. 
GEO. C. PERKINS. 
W. T. GARRATT. 
THOS. B. BISHOP. 
San Francisco, December 1, 1889. 
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At the last session of the State Legislature there was appropriated, for 
the support and maintenance of the State Mining Bureau, the sum of 
$100,000, to be expended under the direction of the Trustees in conjunc- 
tion with the State Mineralogist. Of this amount, at least 70 per cent was 
to be used for '^geological work in the field." (See Act approved March 
14, 1889.) The Act failed to mention that the appropriation should be 
paid " from moneys not otherwise appropriated." 

In view of this contingency, the State Controller refused to allow the first 
demand of the Board, therefore it became necessary to apply to the Supreme 
Court for a writ of mandate, which, after a full hearing, was granted on 
the twenty-seventh of August last past. 

Pending the decision of this matter, of vital importance to the Bureau, 
the Board deemed it only prudent to exercise rigid economy in their expendi- 
tures, and relieved from duty every employe, with three exceptions, who 
were imperatively needed to look after and preserve from deterioration the 
very valuable collection of rocks, ores, minerals, shells, fossils, etc., belong- 
ing to the State, and exposed for public inspection in the rooms of the 
Museum. As a consequence, the assistants of the State Mineralogist, who, 
under ordinary circumstances, would have entered upon their duties in the 
field as soon as possible after April first, could not be secured and some of 
them accepted other employment. 

As soon, however, as the Supreme Court had favorably answered the 
petition of the Board of Trustees, all haste was made to vigorously prose- 
cute the work in the field. The State Mineralogist, with his accustomed 
zeal and energy, selected his assistants and, with the approval of the Board, 
set them at work on and immediately after September first of the current 
year, and his report, necessarily brief, owing to the short period when field 
work was possible before the rainy season, will, we trust, prove acceptable 
to your Excellency, the Legislature, and the general public. 

The Mining Bureau is, beyond question, fulfilling a popular want, and 
daily growing in public favor. This, we think, is proven by the demand 
for the published reports of the institution. The sixth annual report of the 
State Mineralogist consisted of six thousand copies, where, before that time, 
^iilyone third of this number was printed. In spite, however, of the in- 
crease, the edition has long since been exhausted. The seventh annual 
Jeport appears to have been equally appreciated, as there now remain but 
Jjw copies for general distribution. In view of these facts, by order of the 
yrovernor, an edition of ten thousand copies of the sixth annual report was 
jssued, and of these four fifths have already been distributed, and there are 
^aily requests for additional copies from learned societies and practical 
Workers. Indeed, so favorably received were some of the special, articles 
^Qtained in the sixth annual report, that it was found necessary to order 
^^^ditional supply printed in pamphlet form. 

The Trustees, in a word, congratulate the State Mineralogist that his 
sports do not flag in interest and arCrfullv .^ppreciat^, Bot only by th|^ 
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learned societies with whom we exchange, but also by the mechanics, min* 
ers, and other artisans, for whom, as comrades of "the army of industry/^ 
these publications are primarily intended. 

During the past year very nearly one thousand specimens of rocks, ores, 
earths, etc., have been submitted to the Bureau for determination, and the 
senders have been promptly notified of the results in all cases where it 
would appear to be a matter of public interest. 

The Bureau does not undertake to compete with private enterprise and 
does not make assays nor analyses for the benefit of private individuals. 

THE MUSEUM. 

The Museum has, during the past year, been enriched by the addition 
of over one thousand five hundred specimens, which have been classified 
and placed on exhibition. Twenty-six flat and three large wall cases have 
been constructed and filled, and the rooms are fast becoming too crowded 
for a proper display of our very valuable collections. The assistants in 
the field have obtained and forwarded many rare and interesting speci- 
mens, and the President of the Board, J. Z. Davis, Esq., has placed on 
exhibition a very complete and instructive suite of fossil and modern shells 
and a number of unique and very costly bronzes, 

VISITORS TO THE MUSBfJM. 

From October 1, 1888, to October 1, 1889, the Museum of the Bureau 
was visited by throngs of resident citizens and sojourning strangers, of 
whom over nineteen thousand signed the register, while an uncounted but 
very large number failed to signify in this manner their appearance at the 
rooms. 

FACILITIES FOR RECEIVING SPECIMENS. 

Wells, Fargo & Co.'s Express continues to forward to the Bureau, free of 
charge, any package or packages weighing less than twenty pounds, which 
may be intrusted to their care in any parts of the States and Territories of 
the Pacific slope. 

The Pacific Coast Steamship Co. has, during the past year, similarly 
favored the Bureau, and the Trustees gladly acknowledge the courtesy of 
both incorporations. 

List of Donors to the Museum from October 1, 1888, to October i, 1889, 
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The Library of the Bureau continues to increase. Over seven hundred 
books have been added during the past year, making a total of over three 
thousand four hundred bound volumes, besides a large number of valuable 
pamphlets. 

Most of this gratifying increase has arisen from our system of exchange 
with foreign and domestic scientific bodies and institutes, supplemented by 
the publications of the General Government and of the several States of 
the Union. Only thirty-seven books have been acquired by purchase. 

The space devoted to the Library is altogether inadequate, and it has 
been found necessary to store many volumes, which, owing to lack of case 
accommodation, we have been unable to properly expose. The rooms are 
constantly crowded with students and specjialists to consult our works of 
reference, which we endeavor to keep abreast of modern research and inves- 
tigation. Indeed, so pressed is the Bureau for room, that neither the Board 
of Trustees nor the State Mineralogist has been able to set apart a room 
for a place of meeting, nor one for our office. 

A catalogue of the Library is in process of compilation. This will lighten 
the labors of the Librarian and materially aid the seekers after knowledge. 

We have completed, as far as possible, the full series of Government im- 
prints on subjects kindred to the aim and objects of our institution, as well 
as those published by the several State Geological Surveys. 

The following papers continue to be sent to the State Mining Bureau 
free, and we appreciate the courtesy thus extended: 

Amador Dispatch, Amador, California. 
Arizona Gazette, Phoenix, Arizona. 
Calaveras Citizen, San Andreas, California. 
Crescent City News, Crescent City, California. 
Daily Union, Grass Valley, California. 
Exchange and Mart, Boston, Massachusetts. 
Financial Mining Record, New York, New York. 
Honduras Progress, Tegucigalpa, Honduras. 
Inyo Independent, Independence, California. 
Lower Californian, Ensefiada, Lower California. 
Middletown Independent, Middietown, California. 
Miner and Artisan, Los Angeles, California. 
Mining Industry, Denver, Colorado. 
Mining Review, San Francisco, California. 
Mountain Democrat, Placerville, California. 
Mountain Messenger, Downieville, California. 
Oakland Daily Tribune, Oakland, California. 
Placer Argus, Auburn, California. 
San Leandro Reporter, San Leandro, California. 
Santa Ynez Argus, Santa Ynez, California. 
Ventura Vidette, Ventura, California. 
Visalia Delta, Visalia, California. 
Weekly Star, San Francisco, California. 
West American Scientist, San Diego, California. 



Accounts from October 1, 1888, to October 1, 1889. 

Receipts. 

Balance on hand October 1, 1888 $19,647 21 

Less difference of $444 20 between amounts reported and collected 
hy License Depar tmen t up to and including September 30, 1889. - 444 20 

,.. . -r, ^ , $19,203 01 

Paid into Mmmg Bureau Fund 6,845 05 

Appropriation _ 50,000 00 

Disbursements, $76,048 08 

Salary of State Mineralogist $3,000 00 

Bent of premises 3,000 00 

Salaries of Bureau employes 6,360 00 

Salaries of geological assistants 6,624 00 

Museum and minerals 1,267 40 

Library _ 620 36 

Postage 762 30 

Traveling expenses 4,731 24 

Laboratory _ 252 52 

Clerical assistance 607 00 

Freight and express charges 267 05 

Sundries, Bureau-l _ ., 599 12 

Sundries, geological _ _ 83 45 

28,174 44 

Balance on hand October 1, 1889 $47,873 62 
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To his Excellency R. W. Waterman, Governor of the State of California: 

Sib: In accordance with the provisions of an Act of the Legislature 
entitled "An Act to provide for the establishment and maintenance of a 
Mining Bureau/' approved April 16, 1880, 1 herewith transmit my report, 
regretting that causes heretofore mentioned in the report of the Trustees 
have 80 greatly retarded my work and abbreviated this report. 
Very respectfully, 

WM. IRELAN, Jr., 

State Mineralogist. 
San Francisco, December 1, 1889, 
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The clear and comprehensive report submitted by the Trustees of the 
State Mining Bureau to his Excellency Robert Whitney Waterman, Gov- 
ernor of the State of California, and published elsewhere in this volume, 
will make the reader fully acquainted with the reasons for delay in issuing 
the ninth annual report, and, also, why while the document nominally 
covers the space of twelve months that scarcely more than two have been 
devoted to active operation in the field. The short period thus left the 
State Mineralogist in which to obtain necessary information, has, however, 
been utilized to the best advantage. 

Outside assistants, of known ability, well equipped, were dispatched as 
promptly as possible, when matters were arranged at Sacramento, to the 
several important fields of research and observation throughout the State. 
. As will be found by the returns printed in the present volume, they have 
addressed themselves to duty with alacrity and intelligence, and the 
amount of original and fresh information the field assistants have gath- 
ered — unexpected, it may be added, considering the brief time allowed for 
work — ^is herewith given to the public, in full confidence that it will be 
found both interesting and beneficial to all parties concerned. 

In this connection it will be as well to state that the Trustees, desiring 
to make the Bureau the highest possible source of intelligence on all sub- 
jects of geological and mineralogical interest, have encouraged the State 
Mineralogist in his oft expressed purpose to commence the preparation of 
a geological map of the State, the object and character of which are fully 
explained in the paper printed elsewhere by General H. I. Willey. When 
completed this map will be of much service, not only to the people of the 
State, but to a large number of scientists and others throughout the civil- 
ized world, who regard our varied and inexhaustible resources as phenom- 
enal. It will be readily perceived the work must occupy considerable 
time, but its commencement at once by competent executants, will, to all 
thoughtful persons interested in the prosperity of California, commend 
itself as a proper move to make. 

In concluding his prefatory remarks, the State Mineralogist deems it his 
duty to acknowledge the many obligations he is under to the present Board 
of Trustees of the State Mining Bureau, J. Z. Davis, Esq., President; Win- 
field Scott Keyes, Esq., Vice-President; Hon. Geo. C. Perkins, WilHam T. 
Garratt, and Thomas B. Bishop, Esquires, for their earnest and enlightened 
cooperation. 

Mr. J. Z. Davis' trusteeship is as marked with liberality as ever, and 
during the past year his donations have been both numerous and costly. 

To Mr, Sol. Heydenfeldt, Jr. (resigned), the Bureau is indebted for his 
^^qualified assistance and valued advice. 

. He is also indebted to his Excellency Governor Waterman, for many 
^portant hints and suggestions bearing upon the best interests of the 
J?J*te. The fact that his Excellency is practically as well as theoretically 
^oroughly versed in the business of mining, makes his advice all the more, 
Valuable. ' 
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The following list comprises the names of employes: 

W. A. Goodyear, Chief Geologist. Carl Schneider, Mineralogist. 

E. B. Preston, Assistant Geologist. J. G. Cooper, M.D., special article. 

H. I. Willey, Engineer. Henry De Groot, M.D., Assistant in the Field. 

John Hays Hammond, E.M., special article. Dr. Stephen Bowers, special article. 

Ross E. Browne, E.M., special article. James H. Crossman, Assistant in the Field. 

RusHel L. Dunn, E.M., special article. • A. H. Weber, Assistant in the Field, 

W. D. Johnston, M.D., Chief Chemist, S. Gumbinner, special article. 

C. A. Ogden, Ph.D., Assistant Chemist. Dr. Lorenzo G. Yates, special article. 

H. S. Durden, Curator. Miss Morgie Maynard, Librarian. 

The State Mineralogist regrets that the limited period afforded for field 
operations, has necessarily prevented him from furnishing the usual review 
of the various mining industries of the State, for the current year. 

In the early days, when mining occupied the foremost place among the 
then nascent industries of California, it was the practice of the principal 
journals of the State to devote columns to a review of the conditions, prog- 
ress, and prospects of the mining business. At the close of every year 
elaborate articles were published on the subject; in some cases, quarterly 
reviews were printed. Gradually, as the production of our mines lessened, 
and other material interests pushed themselves into notice, these mining 
reviews were curtailed until they shrank to mere items, or were discon- 
tinued altogether. The Mining Bureau of the State is now left, therefore, 
as the only center and the best source of this desirable information for the 
public. It is for this reason the State Mineralogist devotes his energies to 
collecting facts relating to all branches of the business, sifting, analyzing, 
and arranging them with a view to their entire trustworthiness. It is only 
in this way that the Bureau can be rendered deserving of public confidence 
and support. 

Not until last year was the State Mineralogist able to make anything 
like a complete review of our mines and mining operations and the con- 
stantly occurring improvements in this industry. 

The volume issued for the year 1888 deals with every mining county 
in the State, and contains much detailed information concerning the 
geology, character of the ore deposits, and the vein system of our vari- 
ous gold-bearing belts. It is also affluent in facts regarding the mechan- 
ical methods, the processes employed in the reduction of various kinds of 
ores, and in the extraction of metals. 

Every prominent mining property in the State in operation at the time, 
producing or being actively developed, is noticed — many with much par- 
ticularity. The number, weight, and drop of the stamps; cost of supplies, 
labor, and material; the ore crushers and feeders, concentrators and amal- 
gamators, roasters and smelters; in short, every method, appliance, process, 
and device brought into mining use thus far was described. In order to 
facilitate reference a great deal of the information is tabulated. It is not 
necessary, of course, to reproduce much of this data. 

The " review ^' of 1888 will serve the miner and others interested as a- 
book of reference for some time to come ; and thus, while room will be 
given to information concerning new developments and processes, ampl^i 
space can be afforded in subsequent volumes to other matters affecting 
directly, or germane to the vast and important mining industry of oui 
State. And this leads to the consideration of how much the marvelous 
prosperity of this entire country is due to mining. Every State in the 
Union owes this industry something; the mid-continental regions almost 
their very existence. Even California, with all her wealth of soil and 
climate, is largely indebted to the product of her mines for her present 
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thrift. As for the most of her neighbors, they would, but for their mineral 
resources, have remained a vast wilderness to this day. 

The value of the gold, silver, copper, and lead turned out in the Pacific 
States and Territories amounted to $120,000,000 last year; the total value 
of all the mineral products of the country having reached the enormous 
sum of $538,000,000. This exceeded the output of the year before by 
$70,000,000, and was greater by $100,000 than the entire product of the 
United Kingdom, and greater than that of all Continental Europe put 
together. 

Nor is the prevailing impression that mining investments are unprofit- 
able, as compared with most others, at all well founded. On the contrary, 
statistics show the reverse to be true, mining having disbursed more money 
in dividends during the past thirty years than any other branch of busi- 
ness. Henry B. Clifford, in the New York " Tribune,'^ makes the statement 
that twelve of our leading smelting companies show the largest profits of 
any business in America. 

Of the $110,000,000 produced by the mines in the West last year, 10 per 
cent, it is estimated, went to pay railroad transportation, 37 per cent to 
mine owners, and 15 per cent to smelting works, the remaining 38 per cent 
having been paid out for labor. It would be difificult to find any other 
large industry that returned during the year 37 per cent to the investors. 

Speaking of mining, we do not include in the business gambling in min- 
ing shares, any more than does the writer on wheat growing take into his 
calculations the transactions of speculators in that cereal. 

But aside from these large profits to the smelters and investors, these 
revenues to railroads, and wages paid workmen, the aid mining extends 
jx) the other industries of the country must be considered, and in this respect 
it is hardly of secondary importance. It is a universal helper. 

There are at present about thirty thousand men engaged in the various 
branches of mining in California. 

As now employed these miners are competitors to only a limited extent 
with the laborers engaged in other pursuits. They are not contending 
with the mechanics, the farm or factory hands, or the great unskilled 
army of toilers, for a living. They are not raising and putting on the 
markets the products of the farmer, the fruit grower, or other land tiller, 
nor are they waging a war on any other class of workers. or producers. 
On the contrary, they are creating a demand for the things these people 
fabricate and grow — they are users and consumers, not makers of what 
they have to sell. Take these thirty thousand men out of the mines and 
<li8tribute them among these other industries, and what would be the 
result? The mechanic shops, the factories, and the foundries would have 
^ore applicants for work with less work to do, and so of every other 
iiiechanical pursuit in the State. 

The cultivators of the land, the fruit growers, and the stock raisers 
^ould, in like manner, have their productive forces increased, their mar- 
l^^tfi being at the same time in like ratio diminished. What a hardship 
It Would be to our mechanics, laborers, and artisans were all this host of 
miners recalled from the mountains to divide themselves up into squads 
?' several thousands each, and then iavade our other already overburdened 
J^^J^stries, seeking employment. What a reduction of wages, stagnation 
^ business, and general consternation and distress would such a move- 

r^^ at once precipitate! 

Ihen, too, with mining extinguished, we would be obliged to import a 
^^at many articles which we at present produce ourselves, and thus much 

^^^y would go abroad which is now retained.in thcjcoufctr^ /As has well 
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been said, any attack on legitimate mining is a two-edged sword— it cuts 
both ways, wounding those against whom its blows are directed and those 

who wield it. , , i /» i . /-^ it • -j. • i 

But while the mining industry is so largely helpful to Oaiitornia, it is also 
vital to most of her neighbors. Without this resource few of them could 
ever have attained to the dignity of Statehood, or even been able to main- 
tain a Territorial organization. Take away the Comstock ore belt with its 
three thousand miners, its great plant, and other costly improvements, and 
what would there be left of western Nevada? Nor, without its mineral 
deposits, would more than a few fertile valleys in the rest of that State ever 
have been wrested from the occupancy of the Pah-TJtes and Shoshones. 
But that the Comstock created a demand for forest products there would 
have been no great wood and lumber camps on the summit and eastern slope 
of the Sierras, the most of them over the line in California. But tor the 
Comstock, instead of the great sawmills, long-extended tramways and 
wood flumes, there would have stood on these mountains only the primitive 
forests, scarcely invaded by the enterprise of man, . . , ^ , 

As a civilizer and populator of the imperial West, mining has not been 
awarded its full share of merit, if, indeed, it has met with proper appreciar 
tion at the hands of our countrymen, to say nothing of the outside world. 
This great West, which in its maternity of States bears twins, and even 
triplets, owes its wonderful fecundity mainly to Its mines. 

The impression widely obtains that the gold mines in California have 
been depleted below the point of profitable production. Many otherwise 
well informed persons entertain this idea. Nothing can be more erroneous. 
As already remarked, the gold taken out has exhausted but little ot our 
auriferous wealth, nor has the annual production heretofore niuch exceeded 
what we may reasonably hope to reach and maintain in the future. 

Again, it is a mistake to suppose, as many do, that the earnings ol tne 
pioneer miners were greatly in excess of those at the present day. iney 
were, to be sure, somewhat larger, but not in the proportion popularly be- 

During the era of the largest gold production in this State -say from 
1850 to 1855, inclusive— the annual output of gold averaged only about 
$55 000 000. As the mining population numbered, meantime, about one 
hundred and fifty thousand, their individual earnings averaged barely 
$366 per year, not much more than the smaller population now engaged in 
the mines are able to earn, working by no means so many days in tne 
year as did their predecessors. Those who work for wages do nearly as weii 
now as they ever did, all things considered. But it now requires a larger 
amount of both skill and capital to accomplish much in our mines than 
were needed in the early days— a condition of things that puts the mere 
wage-earner and worker at a disadvantage. . - ^ i . ^^^ 

With the above two factors supplied, the opportunities for making money 
in both the gold and silver mines of California are really better now tn^ 
they ever were before. This the history of the business during the pas^ 
decade fully demonstrates. It has, during that period been growing 
steadily, and even rapidly, in all the elements of desirable mvestmenV- 
profit, eflaciency, economy, and safety— a condition that cannot tail to ara 
to it capital and insure the countenance of both legislators and the peop^^ 
Purged of the grosser abuses that so long militated against it its "^^f^X. 
largely corrected and so many other gains made there can be no douu 
but that mining will, from this time on, make rapid advances m this bta^ 
It would take but little time and energy now to double the P^-esent numn^ 
of our miners, and reach a corresponding increment in our output oi g" 
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and silver. Thirty thousand additional men in the field, followed by an 
annual production of thirty-five or forty millions of the precious metals, 
would be a grand thing for California. How it would vitalize trade, en- 
courage enterprise, and impart a healthful impetus to every interest and 
industry in the State! The price of labor would be advanced, idle men 
and idle capital would be employed; there would be improvement every- 
where and in everything; in the value of agricultural lands and their 
products, in city property, and even in the value of money itself. 

As regards the extent of our mining field, it is simply illimitable. A 
hundred millions of additional capital might as well be invested there as 
not nor would a hundred thousand men crowd it any more than sixty 
thousand. Of the mineral deposits that actually exist in California, not a 
tithe probably has yet been discovered, nor has a much larger proportion 
of those already discovered been developed to a productive condition. We 
have made a good beginning — hardly more. 

With this much premised, we proceed in succeeding pages to briefly 
review mining operations in California during the past year. 

CALIFOBNIA^S VARIETY AND DISTRIBUTION OF MINERAL WEALTH. 

Remarking on the various branches of mining actively pursued in Cali- 
fornia, it may be observed that with the most of them the past has been a 
year of more than average prosperity. Mining in this State is not now 
confined, as formerly, to the production of the precious metals. While gold 
mining continues with us the leading branch of the business, several of the 
inferior metals, as well as many of the useful minerals, are now produced 
here in considerable quantities. Of the latter there remains still a number 
with which little or nothing has been yet done, though we have them of 
good quality and in the greatest abundance. 

Besides her gold fields, the most extensive and prolific of any in the 
world, and silver-bearing lodes in countless numbers, California possesses 
the more common metals and minerals in great variety, as will be seen by 
referring to previous reports of the State Mineralogist. This State is amply 
supplied with deposits of iron, tin, lead, copper, and quicksilver; borax, 
salt, and soda; petroleum, natural gas, and asphaltum; gypsum, steatite, 
graphite, manganese, and chromium; and with coal, nickel, antimony, 
asbestos, cements, ochre, sulphur, and magnesia to a more limited extent; 
the plastic clays, infusorial earth, lime, and building stones, including the 
fissile slates, abounding in many parts of the State. 

There is scarcely a county in California but possesses valuable mineral 
depoBite of one kind or another, the wide distribution of these products 
being something remarkable. Of the fifty-three counties in the State four- 
teen make a notable production of gold and twelve of both gold and silver, 
tnere being a number of counties in which these metals in smaller quanti- 
ties are turned out every year. Five counties produce more or less quick- 
silver; two, borax; three, salt; four, asphaltum; two, petroleum; three, 
copper, etc. 

That these common minerals have not been more largely utilized, has 
been due mainly to the lack of a market, the domestic consumption of the 
^ost of them having heretofore been exceedingly limited. Being for the 
^ost part cheap commodities, but few of them would bear the cost of trans- 
P<>rtation to distant points; hence, the limited extent to which these prod- 
ucts have been turned to practical account. With available markets, such 
8 may soon be counted on, all this will be changed. 
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At the rate California is being populated, it will not be long till the num- 
ber of her inhabitants will be doubled, causing a corresponding increase in 
the home demand for these articles. Meantime, freights will be likely to 
undergo such reduction as to make possible their more free shipment 
abroad; and thus will be brought about, in the not distant future, the 
establishment of many additional industries and the opening up of new 
sources of wealth in California. 

They who suppose our energies are to be devoted wholly, or even mainly, 
to agricultural and manufacturing pursuits are not well advised as to either 
the extent or the diversified character of this branch of our natural resources, 
nor would they seem to quite comprehend how largely some of these low- 
priced metals and minerals are likely yet to supersede the use of wood as 
a structural material. Already our houses and factories, ships and rail- 
roads, aqueducts and street pavements, not to mention innumerable other 
structures, implements, and mechanisms, are composed mainly of iron, 
lead, copper, asphaltum, the clays, the marbles, or other building stones; 
wood as a fuel having already been, in good measure and in many local- 
ities, wholly displaced by coal, natural gas, and petroleum. 

MINING BARELY BEGUN IN CALIFORNIA. 

Were California even poor in the precious metals she would yet become 
a great mining State. With such wealth as this she is, in this respect, 
destined to be a very important factor in the financial affairs of the world. 

Gold mining is with us in an embryotic state. It has not yet reached 
even the stage of sturdy infancy. Our true golden era rests in the future, 
not in the past. Our El Dorado has not yet been revealed to us. It lies 
buried deep in the bowels of the earth. 

The placer deposits that have made for us such a name, and given to 
mining such impetus and eclat, were but driblets which nature, having 
released from their matrices, brought within our easy reach as a means of 
encouraging us to further efforts, and leading us on to that greater and 
more enduring wealth stored away in the rocky ribs of the mountains. 

What is here claimed for the future of mining in California is strongly 
foreshadowed by what has already taken place. For several years past 
our annual output of bullion has more than held its sum, and but for the 
suppression of hydraulic mining, formerly a prolific source of production, 
would have shown a marked increase. That gravel washing by this method 
will be resumed, at least in part, we have reason to hope. It would hardly 
be creditable to our engineering skill should we fail to devise means and 
methods whereby this class of debris could be so disposed of that 
hydraulic operations might be largely carried on without serious detriment 
to other interests. Could this very desirable end be reached, the gold prod- 
uct of the State would at once be advanced by several millions annually- 

But whether this shall occur or not, that our. output of bullion is going 
to show rapid increment is hereafter well assured. 

DEBASING THE BULLION. 

In this connection it should be observed that as the bullion made m 
California contains but a small percentage of lead and copper, the State 
is placed at a disadvantage when compared with certain of her neighborSj 
which produce these metals in large quantity, the whole being credited to 
them as bullion. Thus, of the large amount of bullion, $33,000,000, B^t 
down last year to Montana, more than half consisted of lead and copp^J** 



of gold and silver she turned out but little more than California, her gold 
product being barely one third of ours. The same remark applies, though 
in less degree, to Colorado, Utah, Idaho, New Mexico, and Arizona. The 
bullion of Oregon, Dakota, and Washington consists almost wholly of gold; 
that of Nevada being composed of about 40 per cent gold and 60 per cent 
silver. 

Apart from the injustice done California, there are, it seems to us, good 
reasons why this custom of classifying these base metals as bullion should 
be abandoned. In the first place, it is a perversion of language to so clas- 
sify them, inasmuch as bullion consists of uncoined gold and silver and 
not of lead or copper pigs. Then, again, on the question of coinage and 
currency it tends to mislead. Our legislators, statisticians, and economists 
should not be led to suppose that these Pacific States and Territories pro- 
duced last year bullion to the amount of $115,000,000, when their actual 
production of the precious metals was less than $90,000,000. At a time 
when commerce and the great industrial interests of the world are increas- 
ing at a much more rapid rate than the output of the precious metals, no 
intentional exaggeration of the latter should be indulged in. If this 
reputed output of bullion is short by $25,000,000 or more per annum, the 
parties who have to deal with these monetary matters ought to know it, 
BO that they may govern their actions accordingly. It is really the case 
that there has for these countries been returned an aggregate of some $100,- 
000,000 or more as bullion, that simply consisted of copper and lead. This 
practice, so misleading, came in with the induction of silver mining, these 
metals coming to be accounted bullion through their connection with silver. 

In considering the bullion made in this State for the past eight or ten 
years, it must be borne in mind that comparatively little money has, during 
that period, been invested in our mines, preference having been given by 
capitalists to real estate, timber, railroads, and various other lines of invest- 
ment. But there are, in this respect, indications of a change. With the 
many improvements effected it is found that mining is becoming a tolera- 
bly safe as well as a profitable industry in California. Some reverses have 
come, as they will come in every pursuit, yet scarcely any notable losses 
have here occurred in the business of late years; none, in fact, except by 
reason of management clearly defective, if not criminally faulty, or through 
investments of a purely speculative kind. But with the latter, mining has 
had no more to do than had the wheat growers of the State with the effort 
inade here a few years since to control the prices of that cereal, or copper 
mining with the more recent operations of the French syndicate in their 
attempt to corner the copper markets of the world — all of which combina- 
tions resulted so disastrously to their promoters, and, in some instances, 
also to innocent outsiders. 

As regards dealings in mining shares, these, with us, have dwindled to 
Buch small proportions that they now cause very little harm; none what- 
ever to the business of legitimate mining. They are confined mostly to 
that class who are not to be restrained from hazarding some of their means 
in this or other forms of gambling. 

NUMBER OF MEN ENGAGED IN MINING. 

There has, among writers on the subject, ever existed a wide difference 
p ^P^^^^Q as to the number of men engaged in the business of mining in 
J-ahfornia, and, for that matter, in other of the Pacific States and Terri- 
^?es as well. H. C. Burchard, Director of the Mint, in his report for 1882, 
estimated the number throughout our entire minine reaion as followsrr I i 

3« DigitizedlDy%!3 31" 



22 REPORT OP THE STATE MINERALOGIST, 

Arizona 4'?I5 

California - " 37,147 

Colorado - ^8,970 

Dakota. — %70 

Idaho 4,708 

Montana - - t'SK 

Nevada,..- ^M 

New Mexico. - - J'J^ 

Oregon ^'^f 

Wyoming -, ^-» 

Utah - - _J^ 

Total - - - - - 98,672 

This, though much larger than the number fixed on by some, was at the 
time probablv very nearly correct, the total in all these States and Terri- 
tories, except California and Nevada, having been somewhat, and in most 
cases, largely increased since, reaching now one hundred and forty thou- 
sand, at least. By this is meant persons engaged directly and indirectly 
in mining for gold, silver, lead, and copper, there being a good many in 
California, with a few also in some of the other States and Territories named, 
engaged in various other branches of mining. 

Assuming that the total bullion product of these several States and Ter- 
ritories amounted this year to $120,000,000, the individual earnings of this 
army of men would have been $857 each. ^ ^ 

From official returns received by the Chief of the Bureau of Statistics 
of Pennsylvania for 1888, it appears that the wages paid twenty thousand 
miners, employed at one hundred and thirty collieries, during that year 
were as follows — the earnings of the best paid men amounted to over 
$700, while the poorest paid reached barely $200, the average in the 
anthracite and bituminous regions jointly having been about $500. The 
most of these men work steadily the year through. 

According to official accounts the average earnings of the miners m 
Australia are considerably less than in California. 

In apportioning the mining population among the different States and 

Territories, they may be assigned as follows: 

. . 5,000 

:^"?,oi^a. 37000 

J^^^^^™^ : 35000 

^«\«^^d^ 5,000 

P/'^^*^ - 25000 

Montana-.— - - ^5000 

^<i^^^ -"- -- gQOO 

gevada -, — - ..— — - ^ 

New Mexico -. -- ^^^^ 

Oregon - -- - " ^'ooo 

Wyoming - - ^000 

Utah "" [ . 

Total - -- - 146,000 

In the absence of any official count, there can only be claimed for these 
figures an approximate correctness. 

It is more difficult to arrive at accuracy on this point in California than 
in our other mining States and Territories, owing to the much larger num- 
ber of self-employers we have here, the many different kinds of mining m 
which they are engaged, and the manner in which they are scattered over 
a great extent of territory. In these other countries mining operations 
are carried on more by large companies, the number of whose employes 
can easily and definitely be ascertained. 

Where men are employed by scores, hundreds, and even thousand^, as 
on the Comstock range and in" the big mines of Utah, Colorado, and Mon- 
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tana, it is much less troublesome to take their census than where a like 
number is scattered along the " dead " and the '' ^live " rivers, the gulches 
and ravines, or throughout the hydraulic, drift, and quartz mines of Cali- 
fornia. Dispersed over such wide area, and hid away in the deep gorges 
and caiions, or toiling in dark pits and tunnels, a good many of these min- 
ers would be missed were even a careful enumeration of them undertaken^ 

THE MONGOLIAN ELEMENT. 

Of the entire number of California miners some ten or twelve thousand 
consist of Chinamen, about one third of whom are employed by the whites 
on wages, the balance working on their own account or for companies com- 
posed of their own countrymen. 

Very few of this race engage in vein mining on their own account, nor 
are more than a few of them so employed by the whites, as they have a 
great aversion to deep underground workings. 

They confine themselves mainly to the various branches of placer min- 
ing, such as working over the partially exhausted or wholly abandoned 
bars and gulches, reworking tailings, and in river-bed operations, the former 
effected by hand sluicing, the rocker also being sometimes employed, and 
the latter mainly by means of wing-damming. 

The Chinese engage in but little drift mining, never in a large way, 
though some of them are employed by the white drifters, and also a few 
about the quartz mills. 

Latterly a number of these people have betaken themselves to hydraulic 
mining, buying or leasing claims that have been enjoined from running. 
This they have done in the hope of being able to evade the mandates of 
the Courts, as for a time they succeeded in doing. 

Recently, however, these Mongolians have about given up trying to 
nullify the decrees of the Courts, means having been found for defeating 
their efforts to that end. In the northern counties the Chinese still carry 
on hydraulic washing in a few places. In some cases they own the ground, 
though oftener it is owned by the whites, being worked under lease or on 
shares. The enactment of the "Exclusion Law " has tended to draw this 
class of foreigners away from the mineral districts, the increased demand 
for their services elsewhere insuring the most of them better wages than 
they can earn in the mines. 

THE CALIFORNIA MINER. 

^ In California the miners, more especially those engaged in placer opera- 
tions, not only are self-employers to a much greater extent than is the case 
elsewhere, but their labors are here largely intermittent. Very few of them , 
except those engaged in vein or drift mining, work steadily throughout the 
year. The river-bed miner can prosecute his labors only in the dry season 
^hen the streams are low; other classes work to better advantage in the 
^et season* when water is plentiful. Only then can the so called " dry 
^^ggings" be worked or ground sluicing be carried on. Much of the hy- 
^raulic washing is also confined to this season. 

Owing to this condition of things, most of our placer miners devote a 
P<>rtion of their time to other pursuits, such as farming, fruit and stock 

aising, lumbering, etc. They are apt to be land owners in a small way, 
^early all of them possessing an orchard and a garden, with a few acres 
/Jj' grain growing and pasturage. The major portion of the gold fields arje 

^mirably adapted for grape and fruit culture. ■ /^/^rT I {> 
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The wages paid underground miners in this State, both vein and drift, 
are almost uniformly $3 per day. Millmen and other above ground hands 
receive from $2 50 to $2 75 per day. Chinamen, where employed, are 
paid about one half these rates, this is without board and lodging; 
when these are included the miner is charged for them at the rate of about 
$6 per week. 

If the average earnings of the miners who work their own claims fall 
below the above rates, it is to be considered how much of their time is 
given up to other pursuits, which, besides contributing largely towards 
their livelihood, insure them always comfortable hom-es. In no other part 
of the world does the miner live so well nor is he so independent as in 
California. In comparing the annual bullion product of this with that of 
other countries, the above consideration should also be given due weight 

MORE COMMON MINERALS AND METALS. 

Besides our output of bullion, we produce here of. the economic minerals 
and metals values to the amount of several millions annually ; far more 
than is produced by any one of our neighbors or perhaps by all of them 
put together. 

These several industries, omitting the less important, give employment 
to some four thousand men, distributed about as follows: quicksilver, one 
thousand \ borax, three hundred ; salt, four hundred ; petroleum and na1> 
ural gas, asphaltum, three hundred ; coal, two hundred and fifty; chro- 
mium and antimony, each fifty; slate, marble, and other stone quarries, 
five hundred ; lime, gypsum, and the plastic clays, soda, tin, manganese, 
etc., one thousand. 

QUARTZ MINING, 

As for a long time before, continues the leading branch of the business in 
California. More than two thirds of the gold produced in the State, amount- 
ing now to about fourteen millions annually, being derived from this source. 
While the year under review has been with this class of miners a fairly 
good one, many of the quartz mills dependent upon water for their motive 
power were obliged to shut down, owing to the failure of their supply fully 
a month earlier than usual, causing a corresponding curtailment of bullion. 

NUMBER OP QUARTZ MILLS, STAMPS, PROPS, DUTY, ETC. 

We have now running in California about three thousand stamps, or 
their equivalent in crushing power, the number of quartz mills in operation 
amounting to about two hundred. These mills carry from two or three, 
though but few of them have less than five stamps, up to sixty each, the 
average of the whole being fifteen. In addition to these quartz mills, there 
are twenty cement mills, carrying an aggregate of one hundred stainpSr 
their work being to crush the cement or indurated gravel taken from drift 
mines. In some thirty-five or forty of these quartz mills the (Ste is pulver- 
ized by devices other than stamps, such as the National rocker, the Hun*' 
ington, Kendall, Low, Tustin, or Dodge crusher, these several machines 
being included according to their capacity in the foregoing enumeration ot 
stamps. . 

From this list of quartz mills there have been omitted a number tnaj 
may be considered useless, being worn out, or for other reasons rendered* 
practically valueless. On the other hand, several mills in course of coo^ 
struction have been included therein, the work on them being so far a<** 



vanced that there was reason to expect it would be completed before this 
report is published. For various reasons one fourth of these mills are not 
running; another fourth remain idle about one third of the time. 

There are perhaps one hundred arrastras running in different parts of the 
State, some of them by water, the greater number, however, by horse or 
niule power. The latter crush an average of one ton, and the former two 
to three tons per day. These machines are employed where there is only 
a small amount of ore to be crushed, and which must necessarily be of 
good grade to justify its being worked by this slow method. The arrastra 
process is a favorite one with the Mexicans, in whose country it is largely 
adopted in both gold and silver mining. 

Of our California quartz mills, about 60 per cent are run exclusively by 
water, 30 per cent wholly by steam, and 10 per cent by both water and 
steam, the latter being used when the water fails, as frequently happens 
toward the end of the dry season. 

Attached to a few of the larger mills are chlori nation works for treating 
the sulphurets saved by concentration, now practiced where the ore carries 
any considerable percentage of auriferous sulphurets, as most of the Cali- 
fornia gold-bearing quartz do. 

The stamps in use with us range in weight from four hundred to one 
thousand pounds each. The average is about eight hundred pounds, or a 
little less. In former years they were much lighter than now^ the tendency 
having been steadily towards increased weight. In only a few instances, 
however, have stamps been used weighing as much as one thousand pounds 
^ach. There prevails among our millmen a disposition to find something 
that will do not only cheaper but better work than the stamps, and many 
experiments with the various other 'machines mentioned are being made 
to that end. That either these or other more highly perfected devices will 
succeed in largely if not wholly supplanting the stamp, is not improbable. 
The latter has, however, succeeded in keeping its place in most of the 
larger mills. 

We lift our stamps an averge of seven inches, and drop them from eighty- 
five to ninety-five times per minute ; averaging ninety. Their duty amounts 
with us a little over two tons per day of twenty-four hours. 

COST OF MINING AND MILLING ORE — ^VALUE AND PERCENT AGE OF SUL- 
PHURETS, ETC. 

As in every mining country, the cost of ore extraction and reduction varies 
t)ver a wide range in California, there being mines in this State where the 
<5ost of both operations is reduced to less than one dollar. These are, how- 
ever, exceptional cases, nor are they at all numerous, the cost of mining 
varying here from 40 cents to $3 per ton, and the cost of milling from 39 
•Jients to $2 per ton, the mean cost of the former being about $2, and the 
letter about $1 per ton. The figures here given refer to ovir ordinary gold- 
waring quartz. There is a class of this ore so debased that the cost of its 
reduction is much greater than the rates above given. The expense of 
J^educing 

OUR ARGENTIFEROUS ORES 

s also greatly in excess of these rates, some of these ores requiring to be 
reated by roasting or smelting, though generally susceptible of reduction 
^Jj^'^ple mill or pan process, 

^^xclusive of the big establishments, such as the Selby and Melrose 
**rks, designed to buy ores and to do custom ^ork, ^ere |rre not moije/> 
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than a dozen smelters in the State, the most of these being located in Inyo 
County, only a small portion of the whole being now in operation. The 
silver stamp mills are included in the list of quartz mills. 



HYDRAULIC MINING. 

Although washing by this method has been eti joined in the central min- 
ing counties, formerly the field of its largest operations, it is, as heretofore 
stated, still carried on in the northwestern part of the State, chiefly in Del 
Norte, Trinity, Humboldt, and Siskiyou Counties. In that region there 
exists no objection to its being prosecuted, while the conditions for doing 
so are exceptionally good. Owing to scarcity of water, this class of miners 
harvested but a scanty gold crop last year. Their compensation came, 
however, later on. The early advent and great abundance of the faB 
rains enabled them to begin piping more than a month earlier than usual, 
while the heavy stock of snow on the mountains insured them an ample 
water supply far into the next dry season. 

All included, there are in this group of counties not less than fifty 
hydraulic claims being operated at the present time, the most of them, 
however, only for a portion of the year, and in a small way. They nearly 
all make liberal returns for the labor employed, and the amount of money 
expended in fitting them up; the latter is not generally large, as lumber i& 
cheap, and no costly bedrock tunnels are ever required, while compara- 
tively short ditches suffice to introduce water on the ground to be washed. 
The auriferous gravel banks throughout this region are generally large, the 
material being at the same time of good grade, and free from pipe-clay and 
other barren matter. There is everywhere fall enough to prevent any 
troublesome accumulation of tailings below the washing pits, and there 
being no farming lands along the outletting streams liable to be injured 
by the debris from the mines, there is apparently no reason why hydraulic 
operations may not be carried on here for an indefinite period, and with 
large profits. 

BOOMING. 

It was in this section of country that the style of hydraulic mining knowtt 
as *' booming'^ was first introduced, and has since been most largely in use. 
It is practiced only along the gulches. These affording but little water, it 
became necessary that the limited supply be reservoired and properly dis- 
tributed in order to make it effective in this method of gravel washing. 
The object is attained by retaining the water in dams and then releasing 
it suddenly, with a rush or boom. Near the bottom of the dam built for 
this purpose is left an aperture so large that when opened the water 
escapes rapidly. Placed on the top of the structure is a small race, through 
which the water flows when the dam is full, and is discharged into a large 
wooden box suspended from the end of the sweep, turning on a pivot, and 
the upper end of which extends to and over the top of the dam. Attached 
to this end of the sweep is a strip of heavy canvas, which, dropping in a 
fold over the aperture below, keeps it tightly closed when the dam is full- 

When this stage has been reached the water flowing through the race 
into the wooden box mentioned soon fills it, causing this end of the sweep 
to sink and the other end to rise, carrying with it the strip of canvas and 
uncovering the large aperture below, allowing the water to rush out. 

Meantime, the wooden box, having emptied itself through numerous 
small holes made for the purpose, this end of the sweep, relieved of i*^ 
weight, rises, and the other end drops. The canvas, falls over the outlets 
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ting aperture, closing it as before. Then the dam fills again to the brim, 
and the operation as above is repeated. This plan for handling water is 
wholly automatic. It takes care of itself, and goes on day and night, with- 
out any attention on the part of the miner, doing its work as long as the 
water lasts. This is one of those ingenious contrivances for which the 
California miners have ever been noted. Since its introduction in the 
northwestern part of the State, it has been brought into use in many other 
places, some of which have presumed to claim its paternity, a distinction 
that unquestionably belongs to this State, where this device was originally 
known as the " Self-Shooter." While to us belongs the credit of this inven- 
tion, to others belongs the credit of having substituted for the above name 
the more appropriate one by which it is now known. 

DRIFT OPERATIONS. 

After the elaborate and exhaustive article on drift mining, published in 
the last annual report of the State Mineralogist, it would be superfluous 
to enter here upon any extended description of the business. Confining 
ourselves, then, to remarking on the practical operations of the part of the 
year, it may be observed that they have everywhere been prosecuted with 
more than ordinary diligence, the developed claims having been worked 
successfully and some new ground opened up. 

The Forest Hill Divide, Placer County, the Magalia District, in Butte 
County, and the vicinity of Forest City, in Sierra County, continue the 
most active and largely productive drift localities, A good deal is also 
being done in this line of mining along the Liberty Hill Ridge, about 
Nevada City, near Gibson ville, and at other points in western Sierra. 
Some very heavy operations of this kind have recently been set on foot in 
the latter locality. 

Since the suppression of hydraulic washing in the central mining coun- 
ties of the State, a number of claims before operated by that process have 
been worked by drifting, and, in most cases, with satisfactory results. In 
a few instances, however, these attempts proved so disappointing that they 
have been abandoned. 

No very heavy drift operations are carried on in the extreme northern 
part of the State, nor in any of the counties south of Tuolumne, for the 
reason that in neither do the rich pliocene deposits occur. In the tier of 
counties north of Plumas and Butte, drift mining is prosecuted at a great 
many different points, but mostly in a limited way and along the banks 
of present streams or in the buried river channels of a comparatively 
recent date. In the regions mentioned, the claims worked in this 
banner are so limited in extent and their product so unimportant that 
^hey scarcely require to be individually mentioned. The working force 
employed is invariably small, rarely ever exceeding ten or fifteen hands, 
3'nd usually about half that number. 

Coming south into Butte and Plumas Counties we enter a very extensive 
and productive field of drift mining. The '* dead rivers ^^ here appear in 
peat strength. The Spring Valley Company at Cherokee, Butte County, 
paving worked their ground for many years with notable success by the 
hydraulic process, concluded during the past autumn to abandon that 
plan and adopt the drift method. The increasing depth of the superiti- 
^^mbent volcanic matter is the cause of this change. Surveys for the new 
^nnel have been completed and an estimjite of the expenditure required 
or effecting the contemplated change also made. The expense is much 
^^s than was at first anticipated. This mine has fcf the past twent^/> 
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five yeafs employed an average of two hundred and fifty men; its output of 
gold amounted, meantime, to fully $10,000,000. To make this production 
only about four thousand eight hundred linear feet of the channel included 
within the company's ground have been exhausted. Over four thousand 
feet still remain, but this being of extra'large dimensions— eight hundred 
feet wide and nine feet thick — it is believed the remaining section, worked 
by the more economic drift method, will yield a total of $15,000,000. As 
the company own over two thousand inches of water and only about three 
hundred inches are required for drifting, they will have a large surplus to 
be sold for irrigation purposes. The principal* drift claims worked last 
year in this county were the Magalia, Lucre tia. Bay State, Oro Fine, 
Indian Springs, and Eureka, several of lesser importance having been 
operated in the \ricinity of Little and Big Butte Creeks. 

The value of the gravel extracted in Butte ranges from $1 to $6 per car- 
load; mean value, about $2. In thickness the stratum removed ranges 
from two and one half to four feet, and in width from twenty to seventy- 
five feet — that in the Cherokee ground having the exceptional average 
thickness of nine feet and width of six hundred feet. 

The number of men employed in these mines runs from five to fifty— 
the average being not above ten. 

The ground is opened by tunnels, but as some of these have been run on 
too high a level to effect complete drainage, the water has to be lifted to the 
tunnel level by pumping. Nearly all the old channels in Butte are lava- 
capped, and they have to be worked by drifting, hydraulic washing being 
practicable in only a few localities. • 

Although Plumas is not largely a drift county, it contains several good 
claims of this class; the Sunny South and the Glazier being the most 
prominent. A portion of the North America has an entrance in Sierra and 
extends over the line into Plumas. 

The Sunny South, worked by fifteen men, turned out for the year $60,- 
000. The product of the Glazier was somewhat less. Dutch Hill, formerly 
a drift claim, has of late years been worked by the hydraulic process, a 
costly plant having been provided for the purpose. 

Coming into Sierra County, we arrive at the heart of the northern drift 
mines, with Forest City for its center. At this place two large companies, 
the Bald Mountain Extension and the South Fork, have been actively oper- 
ating during the past year. The North America Company, at the head 
of Slate Creek, have been drifting to open up new ground, of which they 
have large reserves supposed to be rich. The channels worked out have 
yielded generously for the past twenty years. 

Monte Cristo and Port Wine, famous old drift camps, are likely, through 
the investment of much capital in their vicinity — the most of it English- 
to soon regain their former importance. Some of these new enterprises are 
already producing handsomely, and they promise to largely increase the 
amount in the future. Additional ground has been bonded by these and 
other foreign companies, and it may be expected that the drift industry 
will at no distant day be brought into a flourishing condition along with 
the entire Monte Cristo gravel range. 

The Scotch company that last year bought possessions all along tbis 
range, and on the ridge between La Porte and Gibsonville, have proceeded 
to develop their newly acquired ground with system and care. Borings 
are now in progress to ascertain the proper levels on which to drive their 
exploring tunnels. The outlook for this company is altogether encouraging- 
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Are quite as important as those found in the several counties noticed. 
There are several prosperous drift camps in each of these counties. In 
the vicinity of Red Dog and You Bet, this style of gold mining gave prof- 
itable employment to hundreds of men many years ago. The business 
afterwards fell into decadence, and it is now undergoing marked restora- 
tion. More than a dozen claims situated near these camps, now worked 
with remunerative results, lay idle until last year. Little or nothing had 
for a long time before been done. In other parts of the county a number 
of drift claims have in like manner been resuscitated and are now suc- 
cessfully operated for the first time in several years. The Manzanita, near 
Nevada City, a large and steady producer fer a decade or more, continues 
to turn out its usual complement of gold dust, its entire output amounting 
now to about $7,000,000, a portion saved by the hydraulic process. 
Toward the end of the year, the San Jose Company, a new enterprise, 
succeeded in getting their claim well opened and their hoisting and pump- 
ing machinery completed, and commenced gravel extraction under the 
most favorable circumstances. Their ground is a section of what is known 
as the regular blue ledge, of which there remains still fully thirty miles 
unworked. 

The following are the leading mines now being worked on the Forest 
Hill Divide, the principal drift locality in Placer County: The Mayflower, 
Breece and Wheeler, Dardanelles, Baker Divide, Mountain Gate, Hidden 
Treasure, Golden River, Herman, Morning Star, Live Oak, and the Blue 
Wing. While these are the larger and more productive, there are several 
other live mines on this ridge. The big companies here employ from 
twenty to one hundred and fifty men each. In the neighborhood of 
Iowa Hill the Blue Wing and four or five other companies are taking out 
gravel in limited quantities, but all are making fair wages. The entire 
number of men employed amount to about fifty. 

In El Dorado, Amador, Calaveras, and Tuolumne Counties some drift 
mining is carried on, Placerville and Mokelumne Hill being the most active 
centers of this class of mining. 

Many drift claims were opened years ago, under the *' table mountain" 
that traverses Tuolumne County, but the most of these enterprises proved 
unfortunate, and but little has been done there of late years. 

RIVER-BED MINING ^HOW CARRIED ON IN CALIFORNIA. 

The object of this branch of gold mining is to recover the gravel forming 
tV bottoms of river channels or streams, and known to be auriferous. To 
do this various expedients are resorted to, such as draining the channel, 
^hoUy or in part, subaqueous armor, dredging, etc. Where it is sought to 
drain the whole bed of the stream, the water is diverted by means of dams 
into a ditch or flume constructed along the bank of the stream to a point 
below the section to be reclaimed* and there the entire flow is returned to 
fK ^^^^^^1- ^y ^^is means such section can be so far freed from water 
that it is possible to control the seepage by pumps, wheels, etc. Where 
phere exist natural facilities for running tunnels, the entire river-bed can 
1^ like manner be laid bare by such means. When the design is to dry 
^^d work only a strip along one side of the river-bed this is efiected by 
^hat, in raining parlance, is termed a "wing-dam," that is, a water-tight 
^all which starts from the bank and is carried out a short distance ii|to 
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and down the river, the wall being continued back to the bank. The 
water inside the space so inclosed is then raised with wheels or hand 
pumps and emptied into flumes that discharge it into the river. 

The above comprise the only methods successfully employed for river- 
bed working in California. The trials made with dredgers, diving appa- 
ratus, etc., have proved failures alike in our river channels and in the 
gold-bearing sea sands along our northern coast. To a description of these 
dredgers, and their operations — several of which have here been under- 
taken — a chapter has been devoted in another part of this volume. 

While not peculiar to California, river-bed mining has been pursued 
here on a scale not paralleled in other countries, and the efficiency of our 
methods greatly surpass those employed elsewhere. Outside this State the 
business does not appear to have reached large proportions nor has any 
great amount of gold been gathered elsewhere by this method. 

Working the beds of the rivers that traverse the mining regions of Cali- 
fornia was begun here at an early day. The first crop of gold dust har- 
vested by this mode, however, was very bountiful. Like some other kind& 
of gold mining here, this branch of the business after having prospered and 
attained large dimensions underwent a marked decline. It has for several 
years past been on the increase, however, both as regards the number and 
magnitude of the operations. 

While workings of this kind are pursued to some extent throughout 
nearly all parts of our gold fields, the Klamath, Salmon, Scott, and Feather 
Rivers are the localities of the largest operations. 

Viewed as a whole, last year proved a pretty good one for this class of 
miners, the rivers along which they operate having reached a very low 
stage early in the summer. By the first of August the most of these min- 
ers were able to commence gravel washing (some as early as the middle 
of July) from four to six weeks earlier than usual — a gain that was, how- 
ever, to some extent, offset by the premature advent of the fall rains, which 
not only brought the working season to an abrupt close, but caused much 
damage. The high water swept away the dams, wheels, flumes, and other 
portions of the miners' plant. The loss thus inflicted upon the Golden 
Gate Company, operating on Feather River, near Oroville, amounted to 
over $50,000. What rendered the flooding of their claim the more vexa- 
tious was that the company had, at the time of the disaster, just com- 
menced gravel washing, under circumstances that justified the expectation 
of a large clean-up, had the rain held off* as long as in ordinary seasons. ^ 

This company has, no doubt, a very valuable property. It will repair 
its plant next summer, and proceed to work out the portion of the river 
channel reclaimed, nearly one mile in extent, with all possible expedition. 
The improvements here were made at a cost of about $100,000, but il^is 
the opinion of competent judges that there is a million of dollars, net 
profit, in the claim, to be realized in the course of two or three years, should 
there not be a recurrence of inopportune rains. 

Another enterprise of a similar character, the site of its operations being 
on the North Fork of the Feather River, ten miles above the town of Oro- 
ville, and eight miles above the Golden Gate claim, is known as 

THE BIG BEND TtfNNEL. 

That this tunnel is not only the largest, but' much the most costly 
scheme of the kind ever completed, or even projected, admits of no ques- 
tion. Its length is twelve thousand feet, and its size, since enlargement, 
thirteen feet high, with a width of sixteen feet. It lays bare thirteen ' "'* 




of the river-bed; the expenditure on the entire work amounts now to nearly 
a million of dollars. This tunnel, after having been completed on the 
original plan, being but nine feet in height, was found insufficient to carry- 
all the water of the river, even at its lowest stage. An increase of four 
feet in its height was therefore necessary, the width being left as at first. 
It has now capacity to carry all the water it will ever be required to take. 
Since the enlargement of the tunnel some gravel from the reclaimed sec- 
tion of the river has been worked, and yet, notwithstanding the material 
handled, denotes as great richness as the company had expected; opera- 
tions, for reasons unexplained to the public, came to an abrupt close. 
More than a year has now elapsed since their suspension. When work 
wfll be resumed, if at all, we are not advised. That this abandonment is 
final, no one conversant with the situation believes. Many entertain the 
opinion that there was no need for even a temporary stoppage of work, and 
that suspension was ordered for purely speculative purposes. That the bed 
of the '' Big Bend " is lacking in gold, it would be hard to make any of the 
old miners familiar with the history of the lower North Fork believe. This 
portion of the river is noted for its traditionary wealth. 

THE NORTHERN TIER OF COUNTIES 

Is distinguished for the many river-bed operations in progress there. The 
business in that section of the State is prosecuted mostly by the wing-dam 
system. Many of the claims are worked by the Chinese, who hold some 
by location, but more by purchase or under lease from the whites. Several 
thousand Mongohans are engaged in this class of mining in that region. 
For the time they are at work they make good wages. Their annual earn- 
ings are estimated to aggregate a million dollars at least. One company 
of these people is known to have taken, two years ago, from their claim on 
the Klamath below the mouth of the Scott River, over $100,000. As a 
rule, however, nothing definite ean be learned in regard to their earningSy 
which are probably much larger than is generally supposed. 

There are instances in which the production by some of the white com- 
panies has exceeded the above amount, though their average earnings are 
of course much smaller. These companies are numerous along these north- 
ern rivers. Being able to work their claims only during the summer and 
fall months, this class of miners turn their attention to other pursuits for 
the rest of the year, such as farming, lumbering, fruit growing, etc. 

The following constitute the principal localities in which river-bed min- 
ing is now being carried on elsewhere in the State: Along the several forks 
of the Yuba, the American, and the Feather Rivers there are many small 
Chinese with a few larger white companies engaged in reworking the beds 
of these streams, the greater portions of which have been gone over and 
cleaned out many years ago. These river-beds have since become so much 
enriched through the deposit of tailings from the mines, chiefly the hydrau- 
lic washings, that they can, with the present improved gold-saving appli- 
Alices, be reworked with profit. 

There are here, too, some spots of virgin ground that, accidentally passed 
over by the pioneer miners, remain to bless the gleaners of the fields 

Most of the operations along these streams, as well as at the few points 
lyrther south, where any of this sort of work is being done, are carried on 
either by wing-damming or by diverting the water into artificial conduits 
*^iig the river banks, freeing the entire channels. Recourse to tunnels for 
effecting the same end is had in only two or three localities. 
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At Horseshoe Bar, on the Middle Fork of the American River, that 
stream forms so nearly a loop, that a tunnel one hundred and eighty feet 
long, constructed two years ago, serves to drain about one mile of the river- 
bed. At Horseshoe Bend, on the Stanislaus River, a tunnel one thousand 
two hundred feet in length, driven through the neck of the bend, drains 
the bed of that stream for a distance of two and one half miles.. The 
Stanislaus is a considerable stream even at its lowest stage, yet this tunnel, 
owing to its steep grade, is capable of taking in the entire river flow, though 
it has a height of only seven by a width of nine feet. At both of these 
localities the work of gravel washing, so far as prosecuted, has proved 
remunerative, and this notwithstanding these sections of the river-beds so 
reclaimed were extensively worked ixi former times, 

THE FUTURE OP SILVER AND ITS EPPECTS ON CALIFORNIA. 

California is not, nor has she ever been a large producer of silver. Her 
present annual output amounts to hardly more than two millions of dollars; 
it has never much exceeded three millions; the total production to date is 
$40,000,000. It is true, we have *in this State silver-bearing deposits of 
great extent and value. They are not only found throughout the length of 
our principal mining belt, but occur also in outlying districts, and, in 
several, constitute the dominant mineral. It is due mainly to the low 
prices for silver that have ruled for many years past, coupled with its 
uncertain future, that these deposits have not been more largely utilized. 
Silver was so nearly demonetized, and the course of the Government toward 
it so vacillating and doubtful, that our capitalists have not felt like invest- 
ing in this branch of mining, which, instead of keeping abreast with our 
other industries, has for several years past been retrogressing. 

One of our largest silver-producing companies, whose mill was destroyed 
by fire four years ago, determined not to rebuild it, simply because of the 
unsatisfactory status of this metal. As a consequence, the mine, one of the 
most valuable in the State, has lain idle, and will remain unworked till 
there be a more favorable outlook for its latent product. This is not an 
isolated instance. 

The consideration that weighed in this case has exerted a like depress- 
ing influence on the silver-mining industry all over the world. It is more 
deeply felt on this coast, because labor, the chief factor of production, is 
here doubly dearer than in most other countries. But were California a 
non-producer of silver, or were she even without resources in that direc- 
tion, she would none the less be the strenuous advocate of an early and 
complete restoration of the metal. The views of her people on all economic 
and industrial questions have ever been broad enough to take in the inter- 
ests not only of the Pacific Coast, but of the entire country. That these 
interests require the rehabilitation of silver at the earliest moment prac- 
ticable, is, it seems generally conceded, no longer an open question. The 
wonder is that, entertaining this sentiment, people should have submitted 
so long to silver being embargoed. What aggravates this dishonoring of 
the white metal is the fact that it was brought about and has since been 
maintained through foreign influence and for the benefit of foreign specu- 
lators in the ^' commodity," for such they would make it. When this 
oonviction, only now beginning to dawn upon the public mind, becomes 
clearer and more distinct, it cannot fail to beget a widespread impatience 
with longer delay or mere half-way measures on the subject. 

The history of the precious metals during the past forty years has not 
been creditable to the intelligence or foresight of those who have had the 



direction of the world^s monetary affairs. On the discovery of gold in Cal- 
ifornia, followed two years later by like discoveries in Australia, these fiscal 
guides, fearing there would ensue an immediate and hurtful overproduc- 
tion of that metal, did everything possible to work its disparagement, and 
gold was cheapened out of all proportion to its production. It lost, in a 
very short time, nearly one half its purchasing powers. In their haste to 
discredit it, these astute financial alarmists forgot that the population and 
business of the world were even then growing at a rate nearly coequal to 
the increment of gold. They also forgot that Mexico and South America 
abounded with silver mines that could readily be made to supply the appre- 
hended relative deficiency of that metal, should it occur. 

When the Comstock Mines were discovered it was a threatened glut of 
silver that affected these chronic alarmists, and led them to engage in a 
crusade against the metal, which began at once to depreciate, and has 
kept its downward course till, only a short time since, the lowest price on 
record was reached. 

Ten years later, the action of Germany in compelling France to pay her 
enormous indemnity debt of five milliards (or five thousand millions) of 
francs entirely in gold, served to intensify this distrust of silver. The war 
waged soon after by our own Government against the white metal, dealt 
it another staggering blow; and all this, it will be borne in mind, without 
any valid reason, or even the shadow of an excuse for ostracising a money 
that from time immemorial had served as the principal medium of exchange, 
and still performs that function for more than two thirds of mankind. 

When it comes to be a. question of superabundance, the danger is that 
the repletion will be of gold rather than silver. The world^s output of the 
former for the past decade shows a steady increase, while the yield of the 
latter has been falling off; the annual coinage of the United vStates Mints 
has for the past twenty years exceeded the product of the mines by more 
than twenty millions of dollars. For several years past silver dollars, 
instead of accumulating, have been diminishing in the National Treasury; 
and we have not more than half as much silver, per capita, as France and 
some other European countries can boast. 

That the Council of India, sitting in London, and the creditor classes 
everywhere, should have favored this degradation of silver, is not to be 
wondered at; but that Congress, representing the largest silver-producing 
country on the face of the globe, should have been betrayed into a course 
of legislation so destructive of a great industry, and so at variance with 
the best interests of the whole country, is something all but inexplicable. 
Clearly our legislators must have been acting under a strange misapprehen- 
sion of the situation. Had they studied this question of bimetallism 
more closely they certainly would have been impressed with the impor- 
tance of extending to the business of mining for both gold and silver in 
this country every encouragement. 

While our population is being increased at a rate that doubles it every 
twenty-five years, the growth of all our leading industries being in nearly 
the same ratio, the increment of the precious metals is comparatively 
slow— only about 3 per cent per annum for the past ten years. The 
output of our coal, copper, lead, petroleum, and most of the other useful 
^inerals and metals has been enormously increased, our cereal crops 
*iave expanded, our flocks and herds multiplied, and railroad construction 
accelerated year by year; but with all this forcing ahead in other direc- 
Jjons, mining for the precious metals has nearly stood still, and as far as 
ue silver branch of the business is concerned, mainly because it has been 
^^Ppled by unfriendly home legislation. That thisiAmerican product 
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should have been assailed and hurt is not so intolerable, but that it should 
have been "' wounded in the home of its friends," seems a grievous wrong, 
and one hardly to be borne. 

It must be apparent to all observant and intelligent persons that the 
time has come for correcting the errors of Congressional legislation, and 
repairing as far as may be the mistakes of the past. This is a point on 
which there is hardly room for two divergent opinions. Events have taken 
it out of the category of debatable questions. The partial demonetiza- 
tion of silver has cost the country, so far, about two hundred, and fifty 
millions of dollars, and it is time to call a halt. Having paid so dearly 
for the experiment, it can hardly be expected that the country will go on 
with it: the monometallists must, by this time, see the folly of further 
opposing the restoration of silver to its former standing, because this result 
is as sure to be reached as the occurrence of any event in the future. The 
expectation that this will soon be brought about has had a marked appre- 
ciation in the value of the metal, the price of which has advanced within 
the past year from 91 to 95^ cents per ounce. With free coinage at the 
rate of four millions of dollars per month — the maximum permissible 
under the present law — there is little doubt silver would soon reach par, 
$1 29 per ounce. 

It is a mistake to suppose that silver is unpopular here or anywhere else 
in the world. It has always and everywhere been the "money of the 
people," having been used as such from the earliest historic times, and is 
now the common currency of three fourths of mankind. In the records 
of our race it has earlier mention than gold. In biblical history, its money 
function is spoken of at a very early date. Abraham, the patriarch, when 
he bought a burial place for his family in the field of Machpelah, weighed 
to Ephron the " silver current with the merchants," that paid for it. The 
white metal from that period to the present has, in conjunction with gold, 
served as a measure of values the world over, the former having been 
especially favored for this purpose by Oriental people, among whom, how- 
ever great the production, it will always find an outlet. And it is the case 
that most of the silver sent to central and eastern Asia stays there. 
These countries open for it a market that can never be surfeited or even 
satisfied. Their inhabitants, comprising more than half the population of 
the globe, not only employ and prefer silver as their common money, but 
«ven the poorest among them use much of it for ornaments, and the wealthy 
have it manufactured into plate as well; all hoard it with fanatical care. 
Asia is a maelstrom from which silver once swept into it never returns. 
How far can the world's annual production of silver (hardly more than 
$100,000,000) go towards satisfying the wants of people so multitudinous, 
after such production has been reduced by the large and constantly in- 
creasing needs of the rest of mankind? Were the amount twice as great 
as it is, it would be easily absorbed by the cravings of these countless 
millions of the Orient, who prefer it to gold. 

A large silver circulation carries with it this further advantage: it pro- 
motes among the masses a disposition to hoard; in other words, to econo- 
mize and treasure up this form of wealth — a practice that ought to m^et 
with every encouragement, especially among a spendthrift people like ours. 
None of us have the same confidence in paper money that we have in * 
hard currency. 

The paper may easily be destroyed, or, through causes incidental ^ 
human affairs and of frequent occurrence in the fiscal world, its value may 
depreciate or be lost altogether. Not so, however, with the royal metals; 
they cannot be wholly destroyed, nor can they, under ordinary circum- 
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stances, suffer much depreciation; hence their great fitness for storing and 
handling against a time of need. 

As regards the treatment of silver, the United States can now safely 
adopt a policy of its own. Be that policy what it may, other countries 
will soon conform to it. From the start it might count on the concurrence 
of all the American republics; nor could the European Governments, in 
their purchases of silver, fail to become our customers. England, especially, 
would hav-e to buy largely of this metal from us, as she uses many millions 
annually in her dealings with India. 

Judging from the signs of the times, it will not be long before all Europe 
will adopt the bimetallic system of currency, and the probabilities are that 
England herself will lead the movement in this direction. 

When the white metal shall have met with proper recognition, California 
will begin to produce it in greater quantity; the favorable indications notic- 
able have already imparted some additional life to silver mining in this 
State. With silver at par, or subjected to the same rules that govern the 
coinage of gold, our annual output of the metal would be doubled in a sin- 
gle year, and thereafter advance at a rapid rate. There is no reason why 
it should not, under such conditions, be increased, in the course of another 
decade, to ten or even twenty millions of dollars per annum, with the chance 
always of deposits being struck that might raise production to much higher 
figures. 

OUR GOLD BLUFFS AND BEACHES. 

Besides those already mentioned and partially described, the gold-bear- 
ing deposits of California occur in several other forms, all designated by 
names more or less fit, a few being perhaps a little fanciful The most of 
these deposits are, in fact, distinguished not so much by any inherent pecu- 
liarities, as by the conditions under which they are found and the methods 
and appliances adopted in working them. 

The auriferous beach sands, which once afforded profitable employment 
to many men, have years since become so impoverished that they figure 
no longer among our available mineral resources. These ocean placers 
nave, in fact, responded so feebly to the attempts made of late to work 
^em that beach mining may be ranked among our extinct industries. 
But, for all this, we have these deposits of low grade in infinite quantity 
occurring at intervals. They reach along the seashore for many miles, 
extending at several points, in the form of buried channels, some distance 
inland. So abundant, but now so poor, these gold-bearing sands await the 
-coming machine that is to make their further working profitable. Many 
inachines claiming the ability to do this have already been invented and 
tested, but none of them have fully, or even more than partially, met the 
i-equirements of the case. 

Meantime the auriferous beaches continue to be worked at a few points 
and in a small way. Along the seashore in Humboldt and Del Norte 
^ounties, formerly the chief sites of this class of mining, the residents of 
^nat section of the State gather from these sands by hand sluicing a little 
eOld every year. Their earnings are small and their labor intermittent, 
J^ng prosecuted only w^hen they have water for washing, which in most 
^alities is the case during only a small portion of the year. 

Along the shore further south some little work of this kind is also being 

bJ'k ^^^^^^^^ P^^"^ ^^^. ^^^ Point Concepcion, off the coast of Santa 

be^lf^^' several small companies have been engaged in washing the 

«lmil ^^^^ during the past year, about twenty-five men having been |0 

^^pioyed altogether. The employing companies, findifg that white lab|r/> 
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at $2 per day would not pay, were obliged, in order to continue operations, 
to engage Chinamen at half that rate. With this cheaper labor, washing 
at the point still goes on, it being understood, however, that the net profits 
realized by these companies are small. At Soquel, in Santa Cruz County, 
about a dozen men have been operating the past year in a manner and 
with results similar to those above set forth. The foregoing comprise 
about all that is now being done in the way of handling these beach sands. 
The attempts made at washing them some years ago in the vicinity of San 
Francisco proved so unsatisfactory that they were after a short trial aban- 
doned. Efforts made at a still later date to utilize deposits of this kind 
found in the bed of the Tia Juana River, on the southern border of San 
Diego County, have a similar history, nor has anything in this line since 
been undertaken at either of the above localities. 

At the locality known as ^'Gold Bluff" but two companies have been 
operating for many years past. These are, in fact, the only parties that 
have ever made any large production at that point. These companies, the 
Pioneer and the Union, own each four miles of the beach, which cover 
nearly the entire deposit lying under and constituting the workable por- 
tion of the ''bluff.'' The Union Company has been carrying on operations 
steadily for more than twenty years, making an average annual production 
of $25,000, over 30 per cent of which has consisted of net profits. For sev- 
eral years past the Pioneer Company has been doing but little, the property 
having been much of the time bonded to parties who were seeking to 
negotiate a sale of it. The death of the sole owner not long since was a 
cause of prolonging this state of inaction. Connected with this property is 
an important water franchise, which affords means for hydraulic washing 
and adds much to its value. ^ . 

Besides these "gold bluffs'' and "beaches," we have in California a 
variety of other auriferous deposits, some of which, like the gold bluffs, are 
peculiar to the State; nor do more than a few of the others meet elsewhere 
with such large development as here. The principal of these deposits, 
designating th<3m by the local names, consist of the following, viz.: 

THE DRY AND THE SEAM DIGGINGS, THE CEMENT, POCKET, AND TAILINGS 
DEPOSITS, NUGGET MINING, CREVICING, ETC. 

TJie Dry Diggings, so called, are simply such surface placers as, being 
without a suflacieiit natural supply of water for washing, cannot be supphecl 
by artificial means. There are many localities of this character in taU- 
fornia. In cases of this kind, if the auriferous earth is not rich enough to 
bear transportation to water, the gold is separated from it by *' dry wasn- 
ing," a process formerly conducted by means of the Mexican batea, suu 
employed in some places. By the Spanish-speaking races the batea con^ 
tinues to be exclusively used in the "dry diggings," and these people are 
very skillful in handling it. Latterly, dry washing machines of yanoiis 
kinds have been invented, some of which are eflacient; as much so, in laci, 
as can reasonably be looked for, considering the inherent difficulty ot t^ 
work. An entirely satisfactory "dry washer" remains, however, a desia* 
eratura. There are in this State extensive deposits for the working o 
which the "dry washer " alone is adapted, but these remain little utiUzea, 
owing to- lack of a more effective machine of this kind. These deposij- 
occur mostly on the Mojave and the Colorado deserts. Some are J^etwiw^ 
also, in Los Angeles and San Diego Counties. When found further nor 
they are situated, for the most part, in small gulches and flats, otten 
considerable altitudes. 
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The Seam Diggings consist of narrow veins of auriferous quartz, varying 
from not more than half an inch to an inch or two in thickness, found in 
this State occasionally traversing other formations, and which but for their 
extreme richness would not justify the expense attendant on extraction. 
Carrying so much gold as they do, the working of these veins has gener- 
ally proved remunerative. The weak point about these ''razor blade" 
veins, as they are called, is their unreliable character; seldom do they 
extend to any great depth, nor does their wealth of gold always run with 
their downward continuity. 

The best paying deposits of this kind were found some years ago in 
Greenwood Valley, El Dorado County. They yielded largely for a time, 
but are now pretty well worked out. In the South Fork District, Shasta 
County, occur many of these narrow veins, their average thickness being 
about three inches. They are not so rich, but they go deeper here, more 
generally than has elsewhere been the case, some of them carrying their 
usual quantity of gold, and holding it for forty or fifty feet before the 
inclosing granite pinches them out. In this locality the ore taken out is 
worked in arrastras; there have for many years been lave or six of them 
running in the district, earning for the owners very fair, and, occasion- 
ally, large wages. These machines are driven by water, and crush from 
two to three tons of ore per day. As a rule, the quartz mined in the " seam 
diggings" is worked in hand mortars; its small quantity and great rich- 
ness rendering this the most desirable method for its reduction. 

The Cement Deposits are composed of the indurated gold-bearing gravel 
taken from the hydraulic and drift mines, mostly from the latter, and 
which, owing to its hardness, has to be crushed with stamps. This indu- 
rated gravel is met with more largely in the southern than in the more 
northerly drift mines, seventy-five of the hundred stamps employed in 
crushing it being in Nevada and Placer Counties. As the hydraulic wash- 
ings approached bedrock more of this material was encountered, and but 
for the check put on this class of operations, twice as many stamps as are 
in use at present would probably be employed crushing cement. 

^^Pocket" Mining consists in the exploitation of that class of quartz lodes 
in which the available ore occurs mostly in the form of rich bunches or 
'pockets." While these bunches are apt to be much scattered, occurring 
only at long intervals, this is sometimes a lucrative branch ojf mining. Its 
grand chances prove very alluring to the more adventurous class of pros- 
pectors. While rich pockets have been encountered in the quartz lodes 
JjQ all parts of the State, and throughout the entire history of mining, 
•niolumne County has been most distinguished for deposits of this kind. 
*rom what is known as the Bonanza Claim, near the town of Sonora, 
iftao^ ^^s claimed to have been taken, during the four years preceding 
^^o2, nearly $1,000,000, all realized at small expense— not more than half 
a aozen laborers were employed. Since that time the claim has yielded, 

I^^J^ted, with equal net profit, about as much more. Since 1852 this 
^eighborhood has been noted for finds of this character. During that year 

party of Mexicans took out on Bald Mountain, two miles north of 
onora as much gold as would load a mule, but exactly how much was 
re ^^^.^^^^W'^- N^ar Littletown, a few miles south of Sonora, two miners 
ov?^iio ^^^^ ^P^^ ^ ^^^^ ^^ ^^^^^ ''chispas," and have since gathered 
J *100,000 worth, with more in prospect. From a claim at Don Pedro's 
^^^) in this county, there was taken, some years ago, the sum of $100,000, 
^^ cost not to exceed $5,000. From the Morgan quartz claim, on Carson 
Doii i^l^ over the line in Calaveras County, there was, in the early fifties, 
i^^ded out with a hand mortar and pestle, gold valued a^$3,000,000./> 
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With such results extending through so many years and scattered all 
over the State, it is not strange that this exploiting for pockets should be 
with many a favorite style of mining. ^ 

Hunting for ''Nuggets'^ is carried on in both vein and placer deposits. 
The greatest success of late has been met with in the latter.^ During the 
past year Appel & Grant, working their quartz claim at Chip's Flat, Sierra 
County, it is recorded, took out in a few months, and with little more cost 
than their own labor, over $100,000 worth of nuggets, besides large quan- 
tities of rich ore not yet reduced. From the Baughart Mine, located 
twelve miles northwest from the town of Shasta, there was taken, several 
years since, a large number of nuggets which weighed over a pound each, 
besides many of lesser weight. From a placer claim situated on the 
Monte Cristo gravel range there was taken, last summer, a lot of nuggets 
ranging in value from $300 to $800 each. These nuggets much resembled 
in size and form small cobble-stones. i j xi. ^ i 

CreviciTig means hunting after and digging out the free gold that makes 
lodgment in the small seams or crevices, whenever found. The imple- 
ments used for the purpose are a stout knife and a scraper, supplemented, 
where necessarv, by the pick. Though pursued to some extent in vein 
mining, it is more practiced in cleaning up the bedrock in hydrauhc, dnft, 
and other forms of placer mining. Rewashing the taihngs discharged 
from the quartz, hydraulic, and other kinds of placer operations, of which 
such large quantities have been lodged along the outletting streams, has 
not yet been carried on to any great extent. There is little doubt, how- 
ever, but that this waste material will yet be handled in an extensive 
manner and with satisfactory results, as much of it is known to contain a 
fair percentage of gold. Like the beach sands, these deposits await the 
machine that will insure their being handled on a large scale and in an 
economical way. 

RECOVERING AURIFEROUS GRAVEL FROM SEA BEACHES AND RIVER BEDS BY 
MEANS OF DREDGES, SUBMARINE ARMOR, AND OTHER APPARATUS. 

Dredging river beds as a method of gold gathering was undertaken at 
various localities on this coast in the early history of California mining. 
Although most of these attempts were signal failures, and in no instance 
was there any great success, they have frequently been repeated, gen- 
erally at long intervals, both here and elsewhere on the Pacific Coast. An 
effort of this kind was made on the lower Yuba River, early in the titties, 
a pioneer attempt, and, it may be added, a pioneer failure also in tws 
department of gold mining. The gravel in this instance was brougnt w 
the surface with a bucket dredger of the ordinary kind by means ol a 
machine placed on a scow moored in the river. The bed of the stream 
where operations were carried on was filled with sediment, there were nu 
rocks nor heavy bowlders to interfere with the work. The dredger easuy 
brought up the stuff in large quantities; but on being washed in the siuic^ 
placed on the scow for the purpose, it was found to carry too li^^le goia ^ 
warrant prosecuting the work, and it was accordingly abandoned, x^ 
experimenters were out of pocket a good many thousands of dollars. ^^^ 
were not only disappointed in the result of their search for gold, but we^^ 
left with a worthless apparatus on their hands that, originally, had co 
them a great deal of money. ,,,..-, a «ri.irh 

Another trial of the same kind, conducted by similar means, and wm^^ 
eventuated in the same way, was made many years later, the scene 
operation this time being the shallow water off Gold Bluff. Ihe odj^ 



was to recover and wash the auriferous sand found in great quantities near 
that point. 

Even as early as the summer of 1849, the idea obtained that the gravel 
in the river beds of California was rich in gold. Attempts were made to 
reach and bring it to the surface by means of subaqueous armor; an appa- 
ratus of that kind was constructed and experimented with near Sutter's 
Mill at the tirne mentioned. The trial came very near costing the adven- 
turous diver his life. 

The machine is said to have been constructed at an expense of $700, and 
it did its work to perfection. The operator succeeded in filling without 
difficulty two half-barrels, taken down to hold the gold sands, with leaves 
and other rubbish strewn over the river bottom. The early mining 
history of the State abounds with stories of such trials, the outcome of 
which was failure. 

Coming down to later times this kind of experimentation seemed to 
revive, though in none of the more recent trials has the practical difficul- 
ties before encountered been more than partially overcome. Two years 
ago an attempt was made to take up the gravel from the channel of the 
Stanislaus River, in Tuolumne County. The means employed were a 
powerful fan suction-pump, worked by a steam engine, the whole being 
placed on a boat moored in the river. In operating, a length of suction- 
pipe connected with the pump was lowered to the gravel. On starting the 
pump, sand and gravel, with much water, were raised and emptied into 
filuice-boxes placed on deck, the discharge being continuous. When nec- 
essary, divers in subaqueous suits went down to the river bottom and 
cleared away bowlders too large to pass through the pipe, also loosening 
with picks gravel too hard to be affected by the force of the pumps, 
although they were able to take up stones weighing seven or eight pounds. 
At last accounts it has been found impossible to clean up the river-bed in 
a satisfactory manner by this method ; but it was thought the enterprise 
would eventually succeed. 

About the same time a company was formed to dredge the channels of 
the Yuba and Feather Rivers with the Falcon centrifugal pump, a very 
powerful machine operated with a steam jet, supplemented, when necessary, 
by the aid of divers in subaqueous armor. 

Though some progress is said to have been made in the way of prepara- 
tion, this company has not yet got actually to work, nor are we advised as 
to what they are likely to do in the future. 

That the Falcon pump will perform the work required seems probable, 
as its effectiveness has been established by crucial tests on western rivers, 
^hi^ee years ago Dr. Roe had a dredger constructed, in some respects after 
the style of these already mentioned, intended to raise quartz mill tailings 
lodged in great quantity in the bed of the Carson River. The first machine 
t>uilt was for experimental purposes, and not only performed its work well, 
acc(^ding to report, but demonstrated at the same time the great richness 
?t the Carson River tailings in quicksilver, sulphurets, and amalgam. 
*loweyer this may have been, it does not appear that this experimental 
Machine was followed by the construction of one of larger capacity, nor, 
^ far as can be learned, did this preliminary trial result in any positive 
Access. The present status of the enterprise is unknown. 

WHAT HAS BEEN ATTEMPTED IN OTHER COUNTRIES. 

^While experinienting with dredgers, pumps, and divers on this coast has 
^^ attended w^ith such indifferent success, trials made elsewhere appear, r> 
^ost cases, to have reached better results. In New Zealand, for exani v^ 
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pie, operations of this kind have been carried on for fifteen years both 
along the interior rivers and on the sea beaches of the country; great 
stretches of the latter are auriferous. The success attained, as yet but 
partial, has been achieved only after numerous trials persisted m through 
the long time mentioned. During this period many machines of different 
styles and operated on different principles were used, such modifications 
being made in them as experience suggested. Some engaged m the busi- 
ness employed the old fashioned bucket, and some the centrifugal pump- 
dredge, the former being now, in many cases, supplemented by the latter. 
The chief inspecting engineer of the New Zealand Government expresses 
confidence in the ultimate success of these machines, but at the same 
time he is of opinion they are too small, as well as deficient in power. 
The appliances for separating coarse shingle from the fine sand before it 
goes over the washing tables have also been found insuflScient. He 
approves, however, of the principle on which the machines are constructed, 
and expects they will soon be so improved as to adapt them completely ta 
the handling of ocean-beach sands, at least; for working river-beds the 
simple bucket-dredge is preferred. 

Those that have done the best service in New Zealand, and have been 
the longest in use, are of that pattern. 

The Secretary of Mines (N. Z.) reports that a number of these machmes 
have for the past six years been successfully operated on the Molyneux 
River; and, also, that many of the centrifugal pump dredges have for sev- 
eral years been doing satisfactory work on ocean-beach claims. By reason 
of the measurable success that has attended these various enterprises, 
more powerful and otherwise more effective dredges are being built in New 
Zealand, where this mode of gold mining would appear to have an encour- 
aging future. i» T i? xu 

Our own people might, perhaps, be able to learn a few lessons trom the 
New Zealanders' methods that would be of use in future exploitation of the 
auriferous river-beds and ocean beaches of Cahfornia. 

There are plenty of such places here if we had the machinery properly 
adapted to the work. * i» i • u 

In various parts of South America, the conditions of the rivers would 
seem to be favorable for operations of this kind. A number are now in 
progress in that country; they have not been conducted, however, on a 
large scale, and only a few of them have been attended with any marked 

success. X- J- 

The river-bed sand is brought to the surface mostly by native divers, 
who, by constant practice, are able to remain under water long enough to 
fill their bateas and even nauch larger vessels with the sands that carry a 
large percentage of fine gold. 

Wm. Irelan, Jr., State Mineralogist^ San Francisco^ Cat: 

Dear Sib: In compliance with your request that I report to you rela- 
tive to the geological survey now being prosecuted by you, permit me to 
give a brief summary of the status of past surveys, their results, the neces- 
sity for more methodical and systematic work, the scope of the V^^^^l 
survey, the extent of completed work, and such other facts as come witHin 
the sphere of the labor of my department. . , 

I respectfully submit that the public generally are not sufficienny 
informed concerning the necessity for, and great benefit of, a thoroug 
knowledge of the geology of our country. 
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Geology, as defined by the eminent geologist, Professor Joseph Le Conte, 
ig/4n a word, the hist<>ry of the evolution of the earth and its inhab- 
itants," or more fully, '*the history of the earth and its inhabitants, as 
revealed in its structure and as interpreted by causes still in operation." 

Further, Professor Le Conte says there is no science which requires for 
its full comprehension a general knowledge of so many other departments 
of science— a knowledge of mathematics, physics, chemistry, mineralogy, 
lithology, zoology, and botany — as are required to equip one for thorough 
geological investigation. 

The impression that the study of geology is of little immediate benefit 
or practical use is as erroneous as it is common. 

It is true that valuable minerals, and especially gold and silver, have 
been found in formations, in which, according to the geological knowledge 
of the particular period, they were not expected to occur, but it is also true 
that geology invariably leads to valuable discoveries and might have led 
to much greater but for the erroneous prejudice mentioned. 

The discoveries of the copper mines of the Lake Superior District, which 
have yielded many millions of dollars in dividends, were the direct result 
of scientific research and deduction. 

The prognostications of Baron Lichthoven, relative to the mines on the 
great Comstock Lode, proved to be correct, and the work undertaken on the 
basis of his views proved successful. 

The actual proof of the existence of gold fields in Australia was the work 
of a practical gold hunter, not of a geologist, yet this discovery might have 
been made years before if the word of the celebrated geologist, Sir Roderick 
Murchison, had been taken as the probability of such fields existing in 
the southern continent, and Australia might in consequence have been 
to-day far in advance of her present development as an inchoate nation, 
magnificent though that development is. 

The governments of the various colonies have become so fully alive to the 
value and importance of geological knowledge, that they have devoted a 
large share of the public revenue to such investigation, with the result that 
Victoria at least has long been far in advance of California in the matter 
of a geological survey, and prospectors can easily ascertain the general 
character of any district which they may desire to visit by an inspection 
of the complete geological maps in the Government offices. It is true that, 
in a few instances, prospects which have been condemned by persons 
claiming to be geologists, have afterwards proved to be valuable, but it 
would be unwise to hold the science of geology responsible for such errors 
of individuals, who may not have been competent geologists. It is not the 
province of geology to pronounce upon the results of individual mines or 
prospects, but rather to indicate the probabilities or possibilities of definite 
fc^oas as to the class of valuable rocks or minerals which may be found. 

^ox example, the geologists of Australia have observed that in those 
parts of the country in which the Laurentian rocks prevail the quartz 
veins are only auriferous, or at least " payable " within or in the vicinity 
y^ intrusive dikes, so that prospectors need not lose their time in search- 
ing elsewhere for good " stone." 

The necessity for a systematic and complete geological research and 
p^veys of all the portions of the globe on which we live is unquestioned. 
j^^,*?®i^tiiries such work has been elaborately and exhaustively prosecuted 

ail the enlightened and progressive portions of the world at enormous 
cur ^^^^* The unremitting energy employed and the large expense in- 
^ih r^ the geological investigations and surveys of what is designated! 

^ne Old World amply demonstrate ^^^HiWlpj J^gl1g\}i%f^ obtainedl ^ 
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from the expenditures made for such research as to clearly show the ines- 
timable advantage thereof to civilization and to science. In each State 
and Territory of this Union, either by the General Government or by the 
States, or by each, geological surveys have been more or less vigorously 
carried on for a long period of years, with beneficial results proportional 
to the accurjacy and completeness thereof. But in this, our famed, fruit- 
ful, and favored California, the greatest and most profitable field for such 
research, geological surveys and investigations have been conducted only 
in a spasmodic and incomplete manner. The geology of this State is not 
complex but is greatly diversified, and a complete knowledge thereof is 
as necessary to the people as it is simple to obtain. 

Permit me to quote the following cogent reasons for the necessity for 
thorough geological research, as advanced by J. D. Whitney: 

First—To furnish a basis for detailed explorations for farther deposits of metallic and 
mineral treasures^ by limiting the field of research for the numerous prospectors always 
engaged in the search for useful ores; so that every man will be working where his labor 
will tell, and not throwing it away on undertakings which a comprehensive view of the 
mode of occurrence and geological position of our economically valuable materials will 
show to be a mere waste of money, time, and energy. 

Second— To insure permanent working and economical development of what is discov- 
ered, by giving every one the means of knowing beforehand how his discoveries may be 
turned to" the best account, how much it will' cost to open his mine, how much to reduce 
his ores, what form to give his products, and where and in what quantity they can be dis- 
posed of. On subjects of this kind, we are constantly applied to for information, and are 
always ready to advise to the best of our ability. And, if not now, we shall, as we become 
more fuUy acquainted with all the necessary conditions, be able to render essential ser- 
vice in this line, as our statements will be recognized as being based on extensive researches, 
and entirely disinterested ; and in our final report we shall throw all possible light on 
these subjects, so that it will not be our fault if the man about to embark in any enter- 
prise, connected with ores or mineral substances, will not find in our work something 
which w^ill materially aid him in his undertaking, or at least prevent a foolish waste of 
money on the impracticable. 

T/iir<i— We need a geological survey^ in order that the resources of the State may be 
made known to the world, under official guaranty of correctness, and in detail, so that 
not only our own capitalists, but those of other countries, may have opened to them a 
field of investment, in regard to which they will be possessed of such definite information 
that they may feel that they are not entering on a blind speculation when putting their 
money into a mine. 

Fourtk—We need such a survey as was contemplated by the Act under which we com- 
menced our work, in order that the educational interests of the State may be advanced— 
our schools, colleges, and University furnished with a scientific basis for instruction in 
the different branches of geology and natural history, and with text- books in which the 
necessary information may be found as to the forms of animal and vegetable life occur- 
ring on the Pacific Coast. 

Fifth^We need a geological survey, in order to show to the world that the State is will- 
ing to contribute something towards the advancement of science, and that we may not 
be subjected to the mortification of having the rich harvest of facts which CaUfornia 
spreads out before us left ungathered, or only partially reaped, for the benefit, and by the 
efforts of other States and countries. 

Admitting the necessity for such survey to exist, for the reasons hereto- 
fore enumerated, allow me to give a synopsis of the history of the geolog- 
ical surveys of this State. 

Apparently, the first exploring expedition to visit CaUfornia and treat 
upon the geological characteristics of the State was under Captain Chas. 
Wilkes, prosecuted during the years 1838-42, inclusive. The geologist 
of this expedition was Mr. James D. Dana, whose published reports are 
well known. 

From 1840 to 1842 Duflot de Mofras made quite extensive explorations 
in California and Oregon and the Vermillion Sea, his reports having been 
published in Paris in 1844. 

In 1843-4 the "pathfinder," John C. Fremont, made some quite elabo^ 
rate geological explorations in California, Mr. James Hall having been tb^ 
geologist, whose report was published in the appendix of 1845. 
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In 1849-50 Bayard Taylor made some investigations of a geological and 
mineralogical nature. 

The first report of the geological characteristics of California, after the 
discovery of gold, was a brief one to the Secretary of War, by Philip T. 
Tyson. Subsequently, James S. Wilson, a practical gold miner, published 
an article on the same subject in the ** Quarterly Journal '^ of the Geolog- 
ical Society of London. 

In 1853-4 the United States Government equipped an expedition to 
explore over a route for a railroad from the Mississippi River to the Pacific 
Ocean, under the orders of the War Department. 

Mr. W. P. Blake was appointed mineralogist and geologist of this party 
and made some very accurate observations and reports of the same, 
relative to the geology of California, which were published as a report of 
the geological reconnoissance in California, etc., in 1858. 

An article on the extent and geology of the gold-bearing belt was pub- 
lished in the ^'American Journal of Science,'^ in 1860 and 1867. Professor 
Blake was appointed Geologist of the State Board of Agriculture in 1866. 

On the fifth day of March, 1853, the California State Legislature passed 
a joint resolution requesting John B. Trask to furnish such information as 
he might possess relative to the geology of the State; the result of which 
was a report on the geology of the Sierra Nevada, or the California Range. 
On the sixth day of May of the same year, a resolution was passed author- 
izing further geological examinations of some parts of the Sierra Nevada 
and Coast Range. 

Dr. Trask was appointed the first State Geologist. An eminent French 
geologist, Jules Marcou, visited California in 1854, and reports of his inves- 
tigations were published in the '' Bibliotheque Universal de Geneve,^' in 
1855. 

A third report of the State Geologist was presented in 1855. The fourth 
in 1856, In 1860, an Act of the Legislature, approved April twenty-first, 
by John G. Downey, Governor, created the office of State Geologist, by the 
first section of the Act. Professor J. G. Whitney was made such officer. 
The history of the survey of Professor Whitney is too well known to require 
comment here; and the Legislature of 1873-4 declined to make further 
appropriation for the prosecution of this survey and discontinued the same. 

The publications of the Whitney survey are: 

Geology, vol. 1, 1860-64. 

Paleontology, vol. 1, 1864. 

Paleontology, vol. 2, 1869. 

Ornithology, vol. 1, 1870. 

Botany, vol. 1, 1880. 

Botany, vol. 2, 1880. 

Contributions to American Geology, vol. 1. "Auriferous Gravels of California," 1880. 

I osemite Guide Book, 1870. 

Several other publications of minor importance were issued by the sur- 
vey, such as bulletins, catalogues of shells, fossils, etc. 

The foregoing history evidences the unmethodical, diiFuse, and limited 
extent of the geological surveys of the past, which were brought to a sud- 
den termination in 1873-74 by the failure of the Legislature to make any 
ftirther appropriations. Thus was a great, necessary, and economic 
Research brought to a summary conclusion, by aid having been refused to 
"^e eminent geologist, J. D. Whitney. 

Mining was the greatest and most profitable industry of this State from 
1^8 infancy to a very recent period, and the mineralogical characteristic 
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of the geological survey most quickly inured to the benefit of the people. 
Mining is still an important industry of this State and should be recog- 
nized as entitled to great consideration at the hands of our law makers. 
Although mining has contributed enormously to the glory, prestige, and 
wealth of this State, in return little has been done for that industry. 
Large and frequent appropriations are made to promote and aid agricult- 
ural interests and pursuits, but, until recently, little in the interest of the 
miner, notwithstanding the fact that since 1848 there has inured to the 
State an average annual return of nearly thirty millions of dollars, not as 
a mere result of exchange in the busy marts of trade, hut a clear addition 
to the wealth of the world as well as the State, wrested from the depths of the 
earth by the tens of thousands of patient toilers thereby afforded profitable 
employment, until the session of the Legislature of 1888. Such has been 
the history of geological surveys by this State, and such has been the treat- 
ment of the great industry, mining. 

At this session of the Legislature wise counsel prevailed, and a determi- 
nation to again resume and prosecute to a complete conclusion a compre- 
hensive geological survey of this State caused the passage of the present Act. 

By the terms of this Act $70,000 was to be used for geological work in 
the field, and to be used as a beginning for a thorough geological survey of 
the entire State, embracing everything properly pertaining to geological 
research and representation. 

Owing to the magnitude and expense attending a thorough treatment of 
this great subject, it will be necessary to so segregate and arrange the plan 
of procedure as to give to the public the most important, practical, and 
economic data first, and, in the order of their importance, investigate and 
treat upon the various characteristics and departments of the geology of 
the State. 

The general geological and mineralogical data should be first treated, 
such as the ages of various formations, their range and extent, the position 
which they occupy on the surface, and their relations to each other; also 
the location of each group of strata, with a determination of their geolog- 
ical ages and status, together with the lithological peculiarities of each. 
Also to delineate and define all geological characteristics upon a map in the 
position in which their outcrops occur upon the surface. Without an 
accurate map no correct or complete geological representation is possible, 
and as a basis for such representation a complete and accurate topograph- 
ical map is absolutely necessary. 

As instructed by you, I have now in process of construction a topograph- 
ical map of this State on a scale of twelve miles to one inch, which will be 
complete and accurate in every detail, embracing the obtainable results of 
every topographical, geological. United States Coast and Geodetic, railroad, 
public, and private surveys of the past. I respectfully recommend that 
this topographical map, which will accompany your annual report for 1890, 
be published as such, and that all geological annotation and definition be 
made upon subsidiary sheets exactly corresponding to the topographical 
sheets, but containing only so much topography as may be absolutely 
necessary, thereby rendering more clear and distinct the defining of all 
geological characteristics. 

As, owing to certain complications, the funds for the prosecution of geo- 
logical work were not available until September of this year, it was only 
possible to obtain about two months' work of the assistants in the field, 
hence only a small amount of data has been accumulated for delineation 
upon the map; but inasmuch as the same can be put upon the map much 
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jnore rapidly than it can be gathered in the field, this is no disadvantage. 
j\jgo, the topographical map must of necessity be nearer completion than 
now, before the subsidiary sheets can be prepared for the geological repre- 
sentation. Inasmuch as you determined to begin and have commenced 
the geological survey at the southern boundary of the State, and have 
ordered that it be continued northward, systematically, I have likewise 
comiuenced the completing of the map at the same place, and will have 
the work advanced with the field work from the south northward. 

I have requested each assistant in the field to connect each and every 
geological characteristic with the nearest Government segregation survey 
corner, and carefully note directions and courses of same wherever practi- 
cable, in order to attain the greatest degree of accuracy possible in the 
delineation of each upon the maps, and find that they have thus far done so. 

At present there is no correct or complete map of this State, all being 
defective and erroneous in so marked a degree as to render them mislead- 
ing and valueless where any accuracy of information is desired. Therefore, 
the compilation and giving to the public of an accurate and reliable map, 
containing all data collectible up to the date of its publication, will be a 
contribution to the public of inestimable value. In addition to the topo- 
graphical map as described, which can be corrected and added to from year 
to year, and maintained as the authentic map of its kind, the subsidiary 
sheets, containing the geological characteristics, will be successively com- 
pleted as the work progresses, thereby giving to tlie public and the scientific 
world at large most valuable and exhaustive data in a most compact and 
comprehensive form. 

In conclusion, permit me to submit that all intelligent peoples of the 
world recognize the wisdom and economy of thorough geological research 
and surveys. That we are woefully wanting in knowledge of this character 
concerning California, and should proceed as expeditiously as possible to 
obtain it. That to obtain this information an elaborate and systematic 
survey is necessary. That to properly give to the public the results of such 
survey a topographical and geological map is needed. And, finally, permit 
me to congratulate you upon having under auspicious circumstances effect- 
ually entered upon the collection of geological statistics in so methodical a 
manner as to guarantee most satisfactory results. 
Respectfully, 

HARRY I. WILLEY, 

Engineer. 



San Francisco, December 31, 1889. 

William Irelan, Jr., State Mineralogist: 

Sir: In answer to your letter, I have the following statement to make 
Regarding my work, and the report which I have undertaken to prepare 

n7?^^ next annual report. 

This work will consist in a detailed examination and careful survey of the 
^rift mining districts of the Forest Hill ridge in Placer County, covering 
^bout twenty-five miles of the ancient river system. 

., yl'te earlier developments in this section were confined to the more access- 
|ble portions of the ancient channel beds. The amount of gold produced 
'^asbeen estimated at from $25,000,000 to $30,000,000, and the greater part 
°f the ridge still remains untouched. Many of the claims being worked out 
°f proving unprofitable, were abandoned, and the openings have been filled|^ 
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by caving, etc. Information, which it cost large sums of money to obtain 
and which might have furnished a valuable guide in subsequent under^ 
takings, was lost for want of a proper record. It has been necessary to 
repeat a great deal of prospect work merely to test the memory of pre. 
decessors. 

Of late years a number of bolder enterprises have been started with the 
object of attacking the more deeply buried portions of the ancient channel 
system. It is difficult to obtain reliable data, and large expenditures are 
made in determining the location, course, and depth of the channels. It is 
not unusual for a company to expend $100,000 or more before determin- 
ing the exact location, or even the existence of a pay channel within the 
boundaries of its property. 

It becomes important to collect and record all available data, and con- 
nect, by careful survey, all surface exposures and underground develop, 
ments while still accessible, with the ultimate view of throwing more definite 
light upon* the relative position and characteristic features of the channels 
of the various periods. The subject is one of economic importance, as 
well as scientific interest. 

It is also important to publish, for the convenience of the projector of 
new enterprises, the experience had in the better worked drift mines in 
methods of opening up the mine, extracting and working the gold-bearing 
gravel, etc. 

I shall endeavor to make my work meet the requirements above indi- 
cated. 

Accompanying my final report to you, will be a carefully prepared map 
showing the principal developments in the channel system of the Forest 
Hill divide. 

Respectfully, 

ROSS E. BROWNE. 
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Minerals found in the State, not heretofore in the Museum collection, 
excepting as donations from foreign sources: 

Anthracite. Found in Butte County, eight miles from Oroville, by Mr. E. Duncan. 

Antimony (native). Kern County, seven miles from Kernville and Havilah. 

BiSMUTHiNiTE, sulphurct of bismuth, Minarette Mountain, Fresno County. 

BiSMUTiTB, hydrous carbonate of bismuth. Found in vein, Fresno County, Big Pine, 
and Antelope Spring, Deep Spring Valley. There is another specimen in the Museum 
which was found in sluicing, but the above is the first known to have been found in the 
State in ledge matter. 

Calamine, silicate of zinc. Found in Cerro Gordo, Inyo County, and in San Bernardino 
County. 

Caledonite, cuprous sulphate carbonate of lead. Found in the Union and St. Ygnacio 
Mines, Inyo County. 

Celadonite, green earth, hydrous silicate of iron and potassium. Found in San Mateo 
County, on the San Gregorio Ranch. , 

CeIiEstite, sulphate of strontium. Found in San Bernardino County, near Calico, ana 
in Death Valley. 

Chloropal, hydrous silicate of iron. Found in Placer County. 

Chbysophbase, an apple-green chalcedony, colored by oxide of nickel. Found in bean- 
tiful green color near Visalia, Tulare County, by M. Braverman, January 6, 1888; Iny* 
County, Union Mine, St. Ygnacio, and others. 

Columbite, columbate of iron, niobite. King Creek District, Fresno County. 

CoQuiMBiTE, white copperas neutral sulphate of iron oxide. Found in Lone Pine Dis- 
trict, Inyo County. 

Flint, stink-quartz; silica 89, bituminous matter 10. Found in San Luis Obisp*' 
County, also in Santa Barbara County. 

Fluoeite, fluorspar. Found in New Almaden (in white modified cubes), Santa Clar» 
County. White purplish. Found in northwestern part of San Bernardino County. , 

FucHSiTE, cromglimer chrommia. Found two miles back on mesa from Arch BeacUi 
Los Angeles County. 



GitsoNiTE, a new hydrocarbon ; sp. gr. 1.0505, and 1.05743 at 62* Fahrenheit. Found in 
Santa Barbara County, near Sisqua Tost Office, on the land of Mr. Goldtree, of San Luis 
OblspfJ- Black shining luster; brittle; gives a brown powder; sticks to the pestle; burns 
with a fine flame, black smoke; has the odor of asphaltum; leaves no ashes; non-con- 
ductor of electricity and heat; naphtha and ether soften it onlj'- with intumescence; alcohol, 
mineral acids, and alkaline solutions have no effect on it; vegetable and the heavier 
petroleum oils at ordinary temperature soften it, and with heating unite with it ; chloro- 
form dissolves it, but spirits of turpentine dissolves and unites with it. One pound gil- 
sonite in five pounds spirits of turpentine gently heated makes an excellent japanning 
varnish. Applied to metallic surfaces and then baked, becomes quite hard. The same 
varnish, mixed with half a pint of oil, renders some fabrics waterproof, and will be flexi- 
ble when the varnish is perfectly dry. 

HAXjeMANNiTB, black manganese, pyramidal manganese. Found near Auburn, Placer 
County. 

Hbssitb, telluride of silver. Found in Shasta County, in Sherer & Rattler Mine. 

Jabosite, sulphate of iron and potassium. Found in New- Almaden quicksilver mine» 
Santa Clara County. 

Mblanteeite, sulphate of iron. Found in Monterey and El Dorado Counties. 

Mesolitb, lime and soda mesotype, silicate of alumina, lime, and soda. Found in Mo- 
doc and Lassen Counties. 

Mimetitb, arseno phosphate of lead. Found in Cerro Gordo, Inyo County. 

Minium, red oxide of lead. Found in Tulare County. 

Mibabilite, sulphate of soda. Found in San Bernardino County. 

Molybdenite, sulphuret of molybdena. Found in Sweetwater Range, Mono County ; 
Fresno Flat, in Fresno County ; White Mountain, Inyo County ; also in San Bernardino 
and Tulare Counties. 

Natbolite, silicate of aluminum and sodium. Found in Peru Mining District, Loa 
Angeles County. 

Obthite, silicate of aluminum, cerium, iron, and calcium. Found in Santa Barbara 
County. 

Pectolite, silicate of aluminum, calcium, natrium. Found near Santa Barbara, and 
also in Tehama County. 

Phaemacolite (monoclinic), arsenate of lime. The specimens are peculiar, in that they 
contain calcite and baryta with pharmacolite in caves, and are covered more or less by 
erythrite. Veins of smaltite run through the rock, and there are also various black spots 
composed of sulphide of silver and arsenate of cobalt, in which may be seen free native 
silver, a combination not before found in California, and we have no information that it 
has ever been found in any other quarter. The samples were found in the 0. K. Mine, 
San Gabriel Mining District, Los Angeles County, and were presented to the Mining 
Bureau by Mr. W. Evans, on June 25, 1889. 

Phosphate op Lime. Found in Fresno County. 

Prochloritb, hexagonal cleavage, silicate of iron, aluminum, and magnesia. Found in 
the Gold Bank Mine, with free gold and trace of silver, Forbes town, Butte County. 

Pyromorphite, phosphate of lead. Found in the Rocky Glen Mine, Nevada County. 

Pyrblotitb, magnetic pyrites. From the Yuba Mine, Washington District, Nevada 
County. 

Realgar, red sulphate of arsenic. Found in San Bernardino and in the northwestern 
part of Trinity Counties. 

Rhodocbomite, rhodophyhte, silicate of aluminum, chromium, iron, and magnesium. 
Found in Monterey, San Luis Obispo, Nevada, and Amador Counties. 

Smaltite, gray cobalt ore, arsenide of cobalt. Found in Lassen and in Los Angeles 
Coanties. 

Smithsonite, carbonate of zinc. Found in St. Ygnacio Mine and Union Mine in Inyo 
County and San Bernardino County. 

Spinel, silicate of aluminum, iron, magnesium, and calcium. Found at Gold Bluff, 
iiumboldt County. 

Stkomerite, sulphate of silver and copper. Found in Cerro Gordo, Inyo County. 

Tantalite, columbate of iron. Found in Calaveras County, near Milton. 

TiEMANNiTE, seleuide of mercury. Found in Lake County, near Clear Lake. 

Titanite, silicate of titanate of calcium. Found in granite at St. Johns Quarry, San Ber« 
nardino County. 

Topazolite, variety of garnet. Found in Tulare County. 

Tourmaline, silicate of boron, alumina, iron, magnesia, and sodium. Found in San 

^^ County as rubellite, but black in Plumas, Inyo, and Tulare Counties. 

WiLLEMiTE, siliceous oxide of zinc. Found in the mines of Inyo County. 

Wollastonite, tabular spar, silicate of lime. Found in Lake County, near Glenbrook. 

-^^iNc (native). Found near Cow Creek, Shasta County. 
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SANTA CLARA COUNTY. 

By A. H. Webee, Assistant in the Field. 



One of the earliest settlements made by the padres in Central California 
was located in the chief valley of this county. 

The political boundaries need scarcely be repeated here, but it might be 
of interest to note the natural objects forming the boundaries of this flourish- 
ing county. On the northwest and north the line follows the course of the 
San Francisquito Creek to the bay, thence easterly along the center of 
Coyote Slough to the Lone Tree Creek; up this creek and then directly 
east to the watershed between the San Joaquin Valley and region of San 
Francisco Bay. 

On the east the boundary between Santa Clara and Stanislaus and 
Merced Counties follows the devious line of this watershed to a point at 
the southern headwaters of the San Felipe Creek, a tributary of the Pajaro 
River. The line then strikes due west across country until it strikes the 
Pajaro River, and continues down this stream to a point a short distance 
below Sargent's. The boundary on the west has a general northwest and 
southeast course, following the watershed of the Santa Cruz Mountains, 
beginning at the north at the head of the San Francisquito Creek, and 
thence southeasterly along the mountain tops till it finally reaches the 
point below Sargent's on the Pajaro River before mentioned. 

Topographically the chief feature of the county is the great central val- 
ley, hemmed in on the east and on the west by mountain chains forming 
part of the Coast Range. The Santa Clara Valley and its southern contin- 
uation, the Gilroy Valley, is but a part of the great depression, occupied to 
the north by the Bay of San Francisco. 

These ranges of hills and mountains are by no means as simple as the 
above words might indicate, but on the east as well as on the west of this 
valley they consist of a series of parallel ridges, occasionally cut through 
by the various streams. Between these various ridges smaller but exceed- 
ingly fertile valleys are located. Among such might be mentioned Hall's, 
San Gabriel, Calaveras, San Antonio, Los Animos, and numerous smaller 
ones. 

The ranges of mountains to the east of the Santa Clara Valley gradu- 
ally rise higher and higher until they culminate in Mount Hamilton, four 
thousand two hundred and nine feet in height. Red Mountain, a conspic- 
uous landmark on the watershed forming the eastern boundary of the 
county, does not reach this height by several hundred feet. 

On the west the mountains rise more abruptly, though likewise flanked 
by several lower ridges. 

Such peaks as Mount Chonal, Loma Prieta, Um unburn, etc., form the 
culminations of the Santa Cruz Range. 

It might be well to state here that the Santa Cruz Mountains consist of 
quite a number of parallel ridges to the west of the watershed in Santa 
Cruz County. 

There are not many streams in the county. Chief among them is the 
Coyote Creek, rising near the eastern boundary in the center of the county; 
thence it flows southerly until it breaks through one range of hills just 
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gouth of Gilroy Hot Springs; then it turiis northerly until near Madrone 
Station, where it again cuts its way through a range of hills and enters 
the main Santa Clara Valley and flows north past San Jose to the bay. 

The Los Gatos Creek, the Guadaloupe, San Juan Cupertino Creek, and 
other smaller ones, drain the western and northern part of the county. 

In the northeastern part the work is performed by the Arroyo Honde, 
^th its branches, Smith's Creek and Ysabel Creek, the Arroyo Bayo and 
the Alameda Creek, all branches of the Alameda Creek, and entering the 
bay below Niles. 

The Pajaro River and its branches, the Uvas Creek, the Arroyo de las 
Llagas, the San Felipe Creek, carry off the surplus water from the south- 
ern part of the county. 

One specially characteristic feature of the ridges formed and developed 
by these streams, is, that while traveling southward through the Santa 
Clara Valley, the several ranges successively form the boundary of the 
valley. From a few low knolls the hills gradually rise higher and higher, 
until they finally form a continuous ridge, only to be supplanted by another 
further on. 

This feature is more distinctly noticeable on the eastern than on the west- 
ern side of the valley. It is due to the general trend of the entire Coast 
Range from northwest to southeast, so that in going south the successive 
component ridges of the Coast Range are either crossed or their heads 



The geological formations found within the limits of the county are the 
cretaceous, tertiary, and quaternary, or recent. 

The delineation of these several formations and their accurate plotting 
will be the work of years of unceasing labor. It has already been com- 
menced by the United States Geological Survey, as shown by their recent 
publication of Monograph XIII: " The Geology of the Quicksilver Depos- 
its of the Pacific Coast,'' by Geo. F. Becker. 

The recent or quaternary formation is made up of beds composed of the 
detritus of all the other strata, and fills the valley bottom. The beds, if 
such they can be called, are of various composition, clay, blue or yellow, 
sand, gravel, varying from the coarsest to the finest, according to the dis- 
tances it has been transported. 

One characteristic feature of the recent formations on the eastern side of 
the Santa Clara Valley is the frequent occurrence of pieces of volcanic 
scoria. These consist of basalt, but with as many cavities and the inter- 
vening walls so thin that the pieces readily float on the water, and are thus 
carried into the valley by every freshet. They will be mentioned again 
lat^r on. 

While the quaternary is thus necessarily confined to the valleys, leaving 
the remaining territory to the other formations mentioned above, the sepa- 
ration of the cretaceous and tertiary beds is complicated and rendered a 
difficult problem to solve on account of the dense growth of chaparral, 
covering many a hillside with an impenetrable tangle, rendering explora- 
tion almost impossible. Further, by the scarcity of fossils to identify the 
strata when these are exposed; and last, but not least, by the intense and 
<^oinplete alteration many of the strata have undergone in the process of 
^etamorphism. A large number of instances of such metamorphism are 
^jscuesed in detail by Prof. Geo. F. Becker, in his publication mentioned 
^bove, and to which the reader must be referred. 

I^ regard to the areas occupied by and the general distribution of such 
*^eas of metamorphic rocks, they at first sight seem to be very irregularly 
^tributed over the countrv. but when takiner into accaDunt th€ yajipwsl 



taking into account t^^ J^wp^^l /^ 



50 



REPORT OF THE STATE MINERALOGIST. 



SANTA CliARA COUNTY. 



51 



degrees of metamorphism, from the masses of serpentine representing, fot 
example, the fully altered strata, to the slightly changed sandstone, exhib. 
iting such change only to the closest inspection, one cannot help bemg 
struck by certain alternations of such highly altered and unchanged or 
but slightly altered strata. Thus, for example: Going east from Perry's 
Station, on the Southern Pacific Railroad, after crossing the Coyote Creek, 
a low ridge of rounded hills is first reached scarcely two hundred feet in 
height, and consisting of beds of clay, clayey sand, and gravel. Their 
components being soft and easily eroded material their rounded form fol- 
lows by necessity. Closely abutting against this low ridge is a long con- 
tinuous high ridge of greatly altered strata, consisting mostly of serpentine 
and rising to a height of nine hundred to one thousand feet. So closely 
does the low ridge first mentioned lie against the higher one, that at first 
sight and even on casual examination the low hills seem but spurs of the 
high ridge. This impression is still further strengthened by the large 
amount of detritus that has been washed down from the higher ridge, fill- 
ing the gullies, and also by the lack of exposures of the strata composing 
the low ridge by reason of the softer material. 

A closer examination at once reveals the great difference between the 
two ridges — ^the lower consisting of strata unaltered, or nearly so, while 
the higher consists mainly of serpentine and similar highly altered 
rocks. At two points gullies had been cut by the winter rains deep 
enough to show the relation between the strata forming the two ridges. 
At one the serpentine had a dip of about 25 degrees to the west, while the 
clay beds forming part of the low ridge were horizontal or with a slight east- 
erly dip. At the other the same general relation was perceptible, though 
the actual contact was not exposed. 

Continuing eastward over the high ridge the Los Animos is next crossed; 
then comes a lower ridge of considerable extent, composed of but slightly 
altered material, again producing round hills. Then follows the high Pine 
Ridge, made up of more highly changed strata. Further east the differ- 
ences are not so pronounced. There seems to be a great probability that 
the differences between the successive ridges may be caused by the changes 
produced by the folding of the strata in the general upheaval or formation 
of the Coast Range. Thus that the portion of the strata forming a syn- 
cline by the folding should be compressed and more highly altered than 
another part forming the anticline. 

An interesting section is exposed along the Penetencia Creek, showing 
the ridge to consist not of a similar fold but of a series of intricate and 
complicated minor folds. Very similar sections can be seen along the 
Mount Hamilton road and the road along Los Gatos Creek. 

As stated before, a full discussion of the details of metamorphism in the 
Coast Range can be found in the monograph cited above. 

Gradual chemical change, such as we call metamorphism, would presup- 
pose the presence of water absorbed in the pores of the rock. An interest- 
ing example to this point occurs at the Boca del Coyote, east of Madrone 
Station. Here a basalt dike has broken through, running northeast and 
southwest. The rocks near the basalt were altered by the heat, that is they 
have lost the capacity of absorbing water to a great extent. These still sho^ 
their former structure with but slight changes, while the rocks farther 
away that were unaffected by the heat have been completely changed. 

Not alone do the many complicated folds of the strata render their recog- 
nition and determination difficult, but a series of cross-faults has further 
so broken up the already contorted strata that the tracing of the continuity 
of the several beds becomes exceedingly perplexing. 



The Goodrich and Stanford quarries afford excellent examples of this 
cross-faulting, much to the regret of the owners working them. Again, the 
quarries of the Guadaloupe Lime Company expose not alone a number of 
faults, but likewise a very interesting series of intricate folds; these are 
rendered more pronounced by the thin dark interstratified seams of sili- 
ceous rock. 

To the west of San Jose, north of Congress Springs, a section might be 
described somewhat similar to the one given in detail above when travel- 
ing from Perry^s Station eastward. Here we also find a lower outlying 
ridge composed of almost unaltered strata, followed to the westward by a 
high range of altered rocks. The blue shale found in these lower hills con- 
tains a few fossils. The material readily softens in water, and is scarcely 
more than consolidated blue, clayey mud, such as is plentifully found along 
the bay shore at present. Its shiny appearance, especially when rubbed, 
has repeatedly led people to imagine that it was coal. Here are also heavy 
beds of gravel accompanying the clay beds. 

The low ridge described east of Perry's Station, as well as the one just 
mentioned, plainly show the cross-faulting spoken of above. Along the 
western side of Santa Clara Valley there seems to exist a fault which has 
caused the strata forming the bed of the valley to have a decided dip to 
the west. The reason this is especially mentioned here is the following: 
From the Laguna Seca on the south to the Willows, in San Jose, there are 
a series of small swamps (some during the entire year, others only in win- 
ter and spring) that form natural storage reservoirs. One of these, about 
three miles south of town, has just been drained by the city and county 
jointly. 

At several places spurs from the range of hills on the western side run 
into the valley across this line of swamps, thus increasing the storage 
capacity of those above them. 

From San Jose south there is a continuous rise in the valley from eighty 
feet at San Jose to nearly three hundred at Madrone Station. 

The largest and most extensive of these swamps is the Laguna Seca, 
about fourteen miles south of San Jose, and, approximately, two hundred 
feet above the city. Mr. Polhemus, who owns a large ranch just south of 
the Laguna Seca, has sunk a large well (about ten feet square) through 
nineteen feet of soil and clay into a gravel bed, ascertained by boring to be 
about forty-five feet deep, and underlaid by clay. The amount of water 
obtained from this well is very large. A centrifugal pump of the largest 
size, running continuously at full speed, is unable to exhaust the water, but 
leaves fully four feet out of the ten feet usually in the well. In case this 
^urce of water is thoroughly exploited and developed, it may in time 
hecome one of the chief water supplies of the City of San Jose. The ele- 
vation is sufficient, and there seems to be a plentiful supply of water. 

The great number of wells that have been bored in the valley have amply 
Remonstrated the existence of a number of beds of gravel yielding copious 
flows of water. From San Jose northward to Alviso, most of these wells 
^re artesian, that is, they overflow. This shows that the source of the 
^ater lies on higher ground further south. 

The occurrence of basalt in the neighborhood of Madrone Station is as 
jollows: A small dike runs through the hill on which Mr. Polhemus' resi- 
lience is built; another has cut through the high ridge on the eastern side 
^f the valley, about one mile north of the Coyote Creek, in a northeast and 
^uthwest direction. Basalt is likewise found at Murphy's Peak, southwest 
^* Madrone Station. 
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It is an interesting fact that just here is found the watershed, sending 
the waters northward to the Bay of San Francisco on the one side, and 
southward to the Pajaro River and thence into the Bay of Monterey on the 
other side. The connection between the two seems pertinent, but whether 
the eruption of the basalt was the cause of the formation of the watershed^ 
or whether, rather, the basalt was the result of an upheaval in this section, 
it is difficult to say. That such a force existed is attested by the numer- 
ous cross-faults found in many localities. This force acted in a general 
north and south direction, while originally the ranges were formed by forces 
acting east and west. 

Another item which might be construed as favorable to the latter view 
is that just at this point the Coyote Creek has cut its way through the 
otherwise unbroken high ridge on the eastern side of the valley. The 
upheaval, however caused, produced a weakness in the continuity of the 
strata, thus affording erosion an excellent opportunity to cut across the 
ridge. 

At this dike, just to the north of the Coyote Creek, a large quantity of 
the basaltic scoriae, mentioned before as occurring along the course of the 
creek in the valley soil, are found with the basalt bowlders of the dike. 
Many of them are red, or reddish brown, from oxide of iron, resulting 
from the disintegration of the scoriae. Large masses of the basalt forming 
the outcrop of the basalt show the characteristic columnar structure. 

This basalt is located but two or two and one half miles from the railroad, 
easily accessible by a road. It is dense and hard, and cuts very fairly. It 
is an excellent material for paving blocks and should receive early atten- 
tion, from its proximity to the railroad. Basalt likewise occurs on the 
upper course of Coyote Creek. 

The mining industries of the county have not changed to any material 
extent during the past year, except in so far as the work of development at 
the several mines has progressed. 

The agricultural interests in their many branches have monopolized the 
public attention to such an extent that the mineral resources of the county 
have been overlooked. 

The first mine developed in the county was the New Almaden Quick- 
silver Mine. Its history has been written so often and in such detail that 
it is scarcely necessary to repeat it here. In addition the monograph already 
cited gives a detailed description of the mine and the full geology of the^ 
vicinity. During the past year the work of exploiting has been steadily 
pushed, though with but indifferent success in regard to the development 
of any large bodies of ore, and consequently the production of quicksilver 
has fallen below that of previous years. 

The Guadaloupe Mining Company has not made any move during the 
past year toward the reopening of its mine. Considerable prospecting for 
cinnabar has been done on the eastern side of the valley along Silver 
Creek and adjacent streams. The prospects seem fair, but up to the pres- 
ent nothing oi note has been found or at least become publicly known. 

The Guadaloupe Lime Company has continued its operations during the 
past year, producing fully three hundred barrels of lime per month. A 
full description of their lime kiln was given in the eighth annual report 
of the State Mineralogist, pages 643 to 545. The quarries, as developed at 
present, show several grades in the limestone, varying from a black bitu- 
minous to a grayish white. One special feature of the lime has been 
noted and complained of by the parties using the same, that is, the quick 
setting of the lime when made up as mortar. This is rather a property o^ 
cement than of lime, and indicates the presence of silicates in the lime. ^ 



close examination of the quarries reveals that the limestone is interstrati- 
fied with narrow bands of chert often dark colored, and then easily sepa- 
rated by hand, but the limestone itself is often dark or the chert light in 
color, thus rendering the^ segregation of the chert well nigh impossible, 
and it thus finds its way into the kiln. 

The silica thus introduced into the kiln with the lime fully accounts for 
the property of quick setting noticed and objected to by the consumers. 

These bands of dark colored chert emphasize the intricate plications of 
the foldings to which the strata have been subjected, very similar to those 
exposed along the Penetericia Creek mentioned before. These plications 
render the work of quarrying the limestone more difficult and expensive 
on account of the large amount of surface and soil and waste material 
that it becomes necessary to remove. 

Possibly the manufacture of cement might be advantageously com- 
menced at this place, as the lime already has some of the properties of 
cement, and further materials necessary for the manufacture can be found 
near at hand. 

The lime kiln near Los Gatos was in operation for awhile during the 
past year, and the local market supplied. At these limestone quarries they 
hkewise have to contend with the interstratified chert, rendering hand 
picking necessary, and thus increasing the cost of production. 

A good outcrop of light colored limestone is found to the north of the 
Azule Spring, several miles north of Saratoga. 

Another very promising outcrop of limestone of good quality occurs to 
the northeast of the Goodrich Quarries. On the eastern side near the top 
of the ridge the limestone shows in considerable quantity. The locality 
is certainly a promising one, inasmuch as good roads are on both sides of 
the ridge; likewise railroads, the Almaden branch being on the west, while 
on the east the main line of the Southern Pacific is less than two miles 
away. The establishment of a lime kiln here would depend mainly on 
the Bupplv of cheap fuel and upon the uniformity of the limestone and its 
freedom from chert. The latter condition cannot be answered without a 
more thorough examination of the magnitude of the deposit by means of 
small quarries or cuts. 

BUILDING STONE. 

, The same quarries that were reported in operation a year ago have con- 
tinued and extended their works according to the demand of the trade. 

The quarries are located about seven or eight miles south southeast of 
San Jose, in the same range of hills in which the limestone just mentioned 
18 likewise found. These quarries have been fully described in the eighth 
annual report, page 547. 

The Goodrich Quarry is furthest south of all, about four hundred yards 
trom the railroad (the Almaden branch of the Southern Pacific Railroad), 
^li the mouth of a small ravine. One of those cross-faults mentioned 
before runs through the middle of the quarry as now opened. To the 
south of the fault the beds have a dip of fully 30 degrees to the north, while 
^nthe other side they incline but 10 to 15 degrees northeast. As at present 
exposed and worked the beds show the following thickness: 

South of the fault from the bottom— 

*ii'st ledge, eight and one half to nine feet thick. 

S?p.<^5d ledge, five feet thick. 

4^"*d ledge, eight feet thick. 

*ounh ledge, eight to nine feet thick. 

SiVfS 1^^^^' *^^lve feet thick. 

fiit? ledge, seven to eight feet thick. 



^venth ledge, nine feet thick. 
5" 
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The seams between the several ledges are all well defined, and carry 
more or less clay, especially between the fourth and fifth ledges. The clay 
averages fully two inches in thickness, greatly facilitating the working of 
the heavy top ledge (fifth, twelve feet thick). The seventh ledge, or top, 
is naturally much broken, being at the surface; but the others show very 
few fissures. Along the line of the fault all the beds are, of course, muct 
broken. To the north of the fault six beds are exposed; their thickness is 
as follows, likewise beginning at the bottom: 

First ledge, nine feet thick. 
Second ledge, nine feet thick. 
Third ledge, four feet thick. 
Fourth ledge, one foot thick. 
Fifth ledge, one foot thick. 
Sixth ledge, ten feet thick. 

The two nine-foot beds afford excellent material, while the three ledges 
at the surface (ten feet, one foot, one foot, respectively) are so much broken 
up that nearly all has to go to the dump. 

There are other smaller openings around, from which blocks of stone 
have been taken occasionally, but the main work is concentrated on the 
quarry described above. 

The beds near the surface are harder (from exposure) and somewhat 
finer grained than those below. 

The Stanford Quarries lie about half a mile to the north of the Goodrich 
Quarries, close to the railroad. They take their name from Governor 
Stanford, who has leased them from Mr. Goodrich to procure building 
material for the Stanford University, at Palo Alto. Fully one hundred 
feet vertical are exposed in these quarries. The beds are usually very 
thick (ten, fifteen, and twenty feet). They have a dip of about 20 degrees 
to the northeast. The seams separating the beds carry so little clay that, 
at first sight, the whole face exposed appears to be one solid bed; only on 
close inspection can the seams be made out and traced. On the contrary, 
the fissures, quite numerous here, carry considerable clay, so that the stone, 
instead of coming out in more or less regular blocks, is obtained in large 
irregularly shaped masses, entailing considerable loss of material and time 
needed to shape them. 

The Flynn Quarry lies about one mile nearer San Jose, likewise close to 
the same railroad. The material is of the same quality as in the other 
quarries, and the beds are easily worked. This quarry has not been opened 
as largely as the others. 

PETROLEUM. 

Moody Gulch, five miles west of Los Gatos, in the Santa Cruz Mount- 
ains, is the only oil-producing locality in the county. Full descriptions 
of this locality have been given in the seventh and eighth annual reports 
of the State Mineralogist. i x i.«c 

The Pyler Well, sunk a year ago, and described in the last report, na* 
been abandoned after reaching a depth of over fourteen hundred feet, on 
account of the tools getting stuck and defying every effort to remove theDQ. 

During the past year, Well No. 9 has been sunk to a depth of sixteen 
hundred feet. At a little over eight hundred feet the oil-bearing sand wa^ 
reached , from which the other wells still yielding derive their oil. ^^ p^tee ^ 
hundred feet '' shell " rock was struck again with traces of oil. This saeu 
rock is a very hard, dense quartzose shale usually overlying the oil-bear^S 
sands in this district. During the present autumn, Well No. 10 has bee 
started in the gulch. 
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The asphaltum deposits near Sargent Station, on the land of Mr. J. Sar- 
gent, have again received attention late this year, several carloads of the 
material having been taken out and shipped to San Francisco, probably to 
use as bituminous pavement. 

COAL. 

Coal has been reported from several localities in the county. One near 
Alma showed nothing but small fragments distributed through a soft 
sandstone. Another near Wright's Station proved to be a bed of black 
ahale. 

The coal found on Stevens Creek, and on the divide between Azule 
Spring and Stevens Creek, proved to be, as far as it could be examined, 
black shale. 

Coal is likewise reported from Ysabel Creek, north of Mount Hamilton. 

A deposit of plumbago has been found on Mr. Hubbard's ranch, on the 
eastern side of Ysabel Valley. 

NATURAL GAS. 

Natural gas has been found in small quantities in a number of localities 
in the county, particularly to the west of San Jose, in the Santa Cruz 
Mountains. 

At Moody Gulch some gas is usually struck when boring the oil wells, 
at times sufficient to keep up steam. The occurrence of gas when piercing 
the tunnels of the narrow gauge railroad is well known. At several other 
spots in the neighborhood of Los Gatos traces of gas have at times been 
reported. 

Although hundreds of artesian wells have been sunk in the vicinity of 
San Jose, many reaching a depth of one thousand feet, yet the failure to 
strike natural gas in any of them cannot be considered as absolute proof 
of its non-occurrence in the valley, but is only conclusive to the depth 
reached by these wells, and does not preclude the finding of gas at a 
greater depth of two thousand or three thousand feet. 

GOLD AND SILVER. 

Gold and silver finds have been reported from various parts of the ' 
county. These were mostly mentioned in the eighth annual report, but 
several have been reported since then. Several small pieces of gold quartz 
!^ere picked up in the bed of the Llagas Creek by Mr. A. T, Herrman. On 
further search nothing more was found in the creek. Gold quartz carry- 
ing a few dollars in gold and silver has been found on Red Mountain, east 
<^i the San Anton Valley. 

MANGANESE. 

.^^^ganese ore, aside from the well known huge bowlder at the mouth 

Cr if ^^"^^®^^i^ Creek, also occurs on the north fork of the Penetencia 

^cek about ten miles northeast from San Jose. This locality has been 



fou ^ ^ ^^^^ ^^® shipped, but the transportation into San Jose 
una to be too expensive to make the enterprise a paying one. 
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Copper ore was found on the Hahn ranch and the mine worked many 
years ago. Likewise some poor sulphuret ore was found and worked by a 
tunnel near Lexington. Recently a fair prospect of copper ore, chiefly 
chrysocoUa and malachite, has been found on the Laguna Seca ranch, 
about seventeen miles southeast of San Jose and about three miles from 
Madrone Station. 

CHBOMITE. 

Chromite has been found in a number of places in the county. The 
occurrence on the Hahn ranch was described in the last report. Since then 
a small pocket was found about half a mile south of Lexington. 

On the high ridge on the east side of the valley, between Coyote and 
Madrone Stations, chromite has been repeatedly found as float pieces; 
recently several smaller pockets were found pelding excellent ore, but thor- 
ough prospecting will no doubt reveal larger quantities of the ore. 

MAGNESITE. 

This is quite a common mineral throughout the county, especially to the 
east and southeast of San Jose. The mineral occurs in the shape of small 
nodules in and near serpentine. The principal occurrence of the mineral 
is about three miles east of Madrone Station, not far from the Coyote Creek. 
This locality iS well known, and the main reason for calling attention to 
the same is the interests these deposits present geologically. 

A close examination of the magnesite, particularly the poorer quality, 
reveals traces of the surrounding country rock, greenstones, and shales. 
showing that the mineral was not deposited in a vein or bed, but rather as 
large irregular masses, gradually replacing the country rock. As a phase 
of metamorphism this process is still continuing in a large number of 
places, not only in this locality, but over a large area, however only on a 
very small scale. 

How were there such large masses of rock transformed into magnesite 
in a manner as to present solid masses of the mineral? They were beyond 
question formed by carbonate springs, such as abound throughout the 
county. The country rock^ chiefly magnesian silicates, was decomposed, 
the magnesia transformed into magnesite and left in place while the silica 
was deposited in the shape of quartz or chalcedony veinlets close by. 

It is quite possible that these springs were hot, or at least warm, as the 
basalt dike, spoken of before, is close at hand. Moreover, there is not 
one but there are several deposits in this immediate neighborhood, at least 
three or four. Only the one on the east side of the ridge has been opened, 
showing fully one hundred tons in sight. 

Several brickyards are utilizing the clay beds found in the Santa Clara 
Valley. There are two just south of San Jose, which, together with the 
extensive one on the narrow gauge railroad between San Jose and Canip' 
bell, supply not only the local demand but also ship to San Francisco. 
Another brickyard is at Mountain View. 

The only pottery established in the county is Steiger's pottery, between 
San Jose and Santa Clara. Some clay from lone is introduced to Ta^ 
with the local material which does not have quite the proper compositioD- 
The articles produced are chiefly sewer pipes, flower pots, etc. 
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San Nicolas Island belongs to Ventura County. It is nearly eighty miles 
south of the town of Ventura, the southeastern end being in latitude 33 
degrees 14 minutes north, and longitude 119 degrees 25 minutes west from 
Greenwich. 

The area is about nine miles long and four miles wide, containing 32.2 
square miles, or twenty thousand six hundred and eight acres. Its longer 
axis is northwest by west. 

What is known as Begg Rock is situated on the prolongation of the 
longer axis of the island, bearing northwest, and is seven miles distant. 
Soundings show that there is a submarine ridge connecting this rock with 
San Nicolas, and that it was probably once above the surface, but has been 
worn away by the action of the waves. Breakers extend for several miles 
to the westward, and also for nearly two miles on the eastern shore line of 
the island, indicating shallow water. 

Begg Rock is bold and precipitous, rising to the height of forty or more 
feet, and plainly visible from San Nicolas. 

There is an abundance of water on the island, but it is slightly brackish. 

San Nicolas is entirely destitute of timber, but evidently has not always 
been so. At the present time there is not even a bush growing on it except 
a stunted kind of thorn, scarcely two feet high, and a few species of the tree 
cactus. 

The surface is comparatively level, sufiiciently so to till with little trouble. 
This cultivable land embraces about two thirds of the island's area, and 
much of it is apparently rich and fertile. 

GEOLOGY OF THE ISLAND. 

The underlying rocks are composed of sandstone, with calcite, dipping 
to the north. The calcite, which occurs in seams, varies from almost 
Qiicroscopic fineness to two or three inches in thickness, and often affords 
Deautiful crystals. The angle of inclination of the rocks on the northern 
«iae is 15 degrees, and on the southern side about 13 degrees. Coral Harbor, 
located about three miles from the extreme western point, is reached by 
fn opening in the rocks some twenty feet wide. The water in this opening 
18 sufficiently deep to admit a schooner of twenty tons burden. Inside is 
J 9^iet little bay about sixty-five yards in diameter, now filling with sand 
<infting from the landj in a few years it will probably be entirely obliter- 
ated. From this point the rocks are exposed east and west for two or three 
^ues along the shore, and extend some distance ocean ward, forming a 
arner against which the waves constantly beat. Here, as elsewhere along 
^^ shore-line of the island, the coarse sandrock is worn into fantastic 

or f ^^^ P^^^® ^^y ^® seen a portion of it rising to the height of eight 
irn ^^^^' presenting an appearance of the neck, breast, and body of an 
jgZ'^^^se bird, forty feet long, with a hooded head, and as perfect in many j 
spects as if fashioned by the hand of man. ' - _ -_ _ ■ ^ 
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Going westward from Coral Harbor, the rocks lose their angle of incli* 
nation, and become almost horizontal. 

In most places I observed that the rocks along the immediate shore-line 
dip toward the ocean. The island presents the appearance of having been 
gradually emerged from the water, the force acting uniformly throughout 
every portion at the same time, and leaving the strata iiltact. East of 
Coral Harbor, about half a mile from the ocean, is an exposure of rock 
presenting a columnar structure. 

I occasionally picked up fragments of mortars and pestles which had 
been manufactured from vesicular basalt, but I have reason to believe the 
material had been brought from the main land. It is the same in char- 
acter as that found on the Conejo plateau. 

Fragments of serpentine, obsidian, and soapstone were frequently found 
in the shell heaps and Indian rancherias, but like the basalt, they doubt* 
less came from the same source, as I could find none m situ on the island. 
As stated above, the country rock is sandstone, some of which containgr 
fossils. A thin stratum of comminuted or powdered shells occurs in the 
sandstone at Coral Harbor, but they cannot be easily identified. 

About one mile east of this is found a bed of pliocene fossils extending 
along a barranca (a deep break, worn by mountain floods or heavy rains), 
from the ocean to near the center of the island. In one place in this ravine 
I observed the following forms: 



Acitisea mitra, Esch. 
Acmsea patina, Esch. 
Acmaea pelta, Esch. 
Acmsea spectrum, Nutt. 
Acmsea scabra, Nutt. 
Acmsea persona, Esch. 
Arionta gabbi, Newc. 
Amphissacorrugata, Roe. 
Bittium asparum, Leach. 
Crepidula adunca, Sby, 
Chlorostoma brurineum, Phil. 
Cham a exogyra, Con. 
Chlorostoma pfeifferi, Roe. 
Calliostoma annul atum, Mart. 
Chlorostoma funebrale, Ad. 
Crepidula dorsata, Brood. 
Cumingia californica, Con. 
PriUia inermis, Hda. 
Euparypha tryoni, Newc. 
Fissurella volcano. Roe. 



Glyphis aspera, Esch. 

Gadinia radiata, J. G-. Cooper. 

Haliotis cracherodii, Leach. 

Hipponyx antiquatus, Lin. 

Lottia gigantea, Gray. 

Lacuna solidula, Mont. 

Lazaria sub<^uadrata, Carp. 

Lunatia benisii, Gld. 

Lucina californica, Con. 

Mitra maura, Roe. 

Muricidea subangulata, Stearns. 

Pomaulax undosus, Wood. 

Petricola carditoides, Con. 

Stenoradsia magdalensis, Roe. 

Strongylocentrotus drobachiensis. 

Serpulorbis squamigerus, Carp. 

Septifer bifurcatus, Roe. 

Tapes staminea, var. ruderata, Con. 

Tapes staminea, Con. 



^ Nearly all round the island the shore-line is steep and about fifty feet 
high, from which the ground gradually rises in a sort of mesa or table land, 
say one hundred to five hundred yards wide, and terminates in a steep 
escarpment, which reaches an altitude of from five hundred to eight hun- 
dred feet. The high land is about seven by three miles in extent, and 
sufiiciently level to tilll Much of it contains" what appears to be good soil, 
and ought to yield abundant crops if brought under cultivation. There are 
but few exposures of rocks on the elevated portion of the island excepting 
near the upper termination of the escarpment mentioned, where they have 
been denuded by wind and rain. In a few places the sandstone is capped 
with limestone bleached to chalky whiteness. Patches of small water- 
worn bowlders and pebbles of quartzite, porphyry, etc., are occasionally 
met with on the table land. The escarpment is most abrupt on the 
south side of the island, and in some cases is washed into picturesque 
canons. The western end of the island is exposed to westerly windSr 
which often blow for many days without intermission; as a result on& 
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jneets with many sand-dunes, with an occasional outcropping of shell 
heaps which have resisted the wind^s force. In many places may be seen 
impressions or casts of roots of trees, ranging in size from coarse fibers to 
several inches in diameter. The loose soil and sand have been blown 
from around them, leaving the casts of semi-petrifactions intact. They 
are so hard as to sound metallic when thrown on the ground or when 
struck with a hard substance. In other places thousands of columns of 
indurated sand, ranging in height from a few inches to several feet, may 
be seen. At a distance they look like stumps of small trees. It is prob- 
able that at some period the island sufiered from drought, causing the 
ground to crack, and these fissures have filled with drifting sand which, 
becoming compact, remained in upright columns, while the soil around 
them has been blown away. 

ITS ZOOLOGY. 

The only animals found on San Nicolas are a small fox, a kangaroo 
mouse, and a diminutive sand lizard. One specimen of the last was 
seen. The fox is little more than half as large as the gray or silver fox 
of the mainland. As far as I have been able to learn, the species is con- 
fined to the Channel Islands. On this island it is very wild, and only 
seen occasionally, while on Santa Rosa it is noted for its absence of fear, 
not caring to move very far out of one's way, I judge that but few of these 
animals are now left on this island, as only three or four were seen by our 
party. This fox is named by Professor Baird Vulpus (urocyon) litto- 
ralis. Scarcely more than half the size of the gray fox (Vulpus virgin- 
ianus); tail one third the length of body; above, hoary and black; sides 
of neck, fore legs, and lower part of sides, dull cinnamon; chin and sides 
of muzzle, black; tail, with a concealed mane of stifi" hairs, and with 
black stripe above. 

Their skeletons are frequently met with in the shell heaps and Indian 
rancherias — especially the skulls. I only saw one specimen of the kanga- 
roo mouse. Seals, sea-lions, and other varieties of phocae are still found 
here, but in limited numbers. In this connection I may speak of the 
remains of two species of dogs found all over the island. One of them, 
which seems to have resembled the bull-terrier, is probably a distinct 
species, and, if I mistake not, was identified by Professor Baird. It was 
domesticated by the Indians, and found living here as late as 1853. In 
some places as many as half a dozen skeletons of these canines may be 
seen lying together, indicating that they had perished from exposure and 
starvation. 

^ Several species of land birds are found. Amongst them may be men- 
tioned the bald eagle, ground owl, raven, crow, and plover. Water fowl 
are abundant, and among them are gulls, pelicans, cormorants, sea pigeons, 
and others. 

On one occasion a continuous flock of these birds flew past our tent for 
the space of about three hours. There were unnumbered thousands, 
beetles, crickets, spiders, butterflies, house and other flies are met with, 
tilt no poisonous or noxious animals or insects. 

A noticeable feature of this island is the vast number of dead land shells 
strewn over the surface. There are two species of the Helix (euparypha) 
tryoni and Helix (arionta) gabli, the former predominating. 

.Thev are almost as numerous as the grains of sand driven before the 
^nd, but not a living specimen is to be found. When they flourished there 



vegetation on the island sufiicient to support them, and their large si: 
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and vast numbers indicate anything but the arid waste that the surface 
now presents. 

Mr. Nidever speaks of a portion of the island covered forty years* ago 
with trees, brush, and moss. 

These land mollusks were collected and eaten by the Indians, as many 
conical piles in their rancherias would indicate. 

San Nicolas Island must have once supported a large population. In 
whatever direction one turns he comes in contact with human skeletons, 
broken mortars, pestles, ollas, bone implements, ornaments, etc., and shell 
heaps. 

The circular depressions showing where their houses once stood may still 
be seen in great numbers. On a projecting point near the ocean I counted 
forty of these depressions, but not a vestige remains of the material out of 
which their habitations were constructed. The shell heaps and rancherias 
extend over the greater portion of the island. The one upon which we 
pitched our tent is about six miles long, with only an occasional break. 
It extends around the western end of the island, averages a mile or more 
in width, and is of unknown depth. About one mile east of Coral Harbor 
is a break in the shell heaps nearly half a mile in width, after which the 
rancherias appear again and extend around the eastern end of the island. 

The high land, or more central portion of the island, contain hundreds 
of these shell heaps, forming in many instances truncated eminences. One 
is astonished at the vast number of shells found in these heaps. Indeed, 
it is impossible to convey to the reader anything like an adequate concep- 
tion of their number. Millions multiplied by millions would be but a 
beginning. The haliotis (a genus of the Gasteropods) probably predomi- 
nates; but all kinds of mollusks that these waters afforded, with every spe- 
cies of fish which the natives could take with their rude hooks and spears, 
seals, sea-lions, sea-elephants, whales, sea-otters, aquatic birds, as well as 
the island fox, were used by them for food. 

In very many places human skeletons may be seen. The wind has 
removed the covering of earth and sand and left them exposed. The bones 
of these skeletons are large, and their processes denote great physical 
development, while the facial angles of the skull indicate more than ordi- 
nary intelligence for Indians. 

I judge that the natives of this island were physically and intellectually 
superior to those inhabiting the other islands and the mainland, where, in 
previous explorations, I have exhumed several thousands of skeletons. 

Many of the skulls on San Nicolas resemble closely those of the Cauca- 
sian type. 

The method of burial was similar to that of the other Indians in this 
section — with the knees drawn up against the breast and the bodies buried 
face downward. As artificers in bone, stone, and wood they were certainly 
in advance of their redskinned contemporaries. This is the only place where 
I found a barbed fish-spear and stone knives with wooden handles. The 
Indians also used bone needles, with eyes perforated at the larger end for 
the purpose of carrying thread or sinew. As very few arrowheads, or other 
implements suggesting hostilities were found on this island, the inhabitants 
could not have been a warhke race. They doubtless lived in comparative 
peace among themselves, and were too remote from the other Indians and 
the mainland to receive attacks from those quarters. 

Fragments of boat-shaped vessels, carved from crystallized talc, serpen- 
tine, sandstone, bone, etc., as well as imitations of whales and fishes, show 
them to have been an imitative people; and they were probably sun wor- 
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gjjjpers, as were the Santa Rosa Islanders; there are also indications of 
phallic adoration. 

They made much use of serpentine, from which they carved pipes, cups, 
discs, and a variety of ornaments. Their bone implements consisted of 
needles, perforators, scrapers, chisels, and also long bones flattened at the 
end, probably used for removing haliotis and limpets from the rocks. 

A noted relic found on this island is the perforated disc. These discs 
are from one inch to five inches in diameter, and usually made of sand- 
stone and serpentine. In most instances the hole is drilled from both 
sides, and is much larger on the outside than at the center. In other 
cases, the perforation is of the same size all the way through. Some of 
these discs have been highly polished. There is a variety of opinions 
amongst archaeologists as to the use of these discs. Without entering into 
a discussion of this subject, I would remark that an Indian, to whom I 
once exhibited one of them, informed me they were used in games, which 
I doubt not is correct. In many places, piles of small, black pebbles are 
found, numbering from fifty to more than one hundred. In some instances 
they are carefully packed in large haliotis shells, and carefully covered 
with the same. It is somewhat difficult to determine what they were 
used for, and just why black porphyritic pebbles were selected in prefer- 
ence to others. Many hundreds of conical piles of these pebbles are to be 
seen in marked contrast with the white sand. 

Fragments of other relics are also found, but a description of them is 
worth a separate report. 

The sloop Hattie, on her return for us, reached the island on the morn- 
ing of November third. We immediately embarked, but the wind being 
contrary, it became necessary to tack eastwardly to Santa Barbara Island, 
which we reached about sundown. This is the stiiallest island of the 
group, measuring only about two miles of shore-line. But its basaltic 
walls rise to a height of five hundred feet, and are accessible only from 
one side. The top is covered with deep, rich soil. It is a favorite resort 
for seals and aquatic birds, which congregate here in vast numbers. 
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REFINING AND COINING OF THE PRECIOUS METALS. 

By SVEN GUMBINNEB. 



Prior to the year 1868 the small yield of silver in the United States did 
not render it necessary for the recording of any statistics. 

In the following three years, as compiled from the reports of the Director 
of the United States Mints, the amount of silver annually produced aver- 
aged fully $100,000. But, in the subsequent years, the production of silver 
increased rapidly, the record of recovery being for the year 1870, $16,000,- 
000. 

From the years 1860-1870 the total recorded amount of silver produced 
in the United States was about $86,000,000; 1870-1880, the production was 
$375,000,000. From 1870 and up to the present date, the United States 
heads the world's list in the production of gold and silver, and, although 
the Comstock Lode has rapidly decreased in its output of these precious 
metals since the year 1877, other States, principally Colorado, have increased 
to make up that deficiency. The total production of gold in the United 
States for the fiscal year ending June 30, 1889, was $31,440,778, showing a 
falling off of about $1 ,000,000 from the prior fiscal year. The total amount 
of silver produced for the last fiscal year was $38,278,964. The production 
of silver having so enormously increased, it naturally had the tendency of 
making its influence felt in the previous relative value of gold and silver. 

It is a fact worthy of recording, that no satisfactory explanation can be 
arrived at of what has actually become of the enormous output of the prec- 
ious metals, for it has been fully demonstrated that what is known of the 
world's possessions in gold is but equal to the last thirty years' production, 
and that of silver equal to the last seventy years' production. It might 
therefore be reasonably concluded, that as the production has increased, so 
has the use of the same in the arts, ornaments, and its circulation as coin. 

Without a single exception, so far as known to the present date, all gold 
in nature contains more or less silver; nor has the same ever been found 
in its absolute pure state, that is, free from baser metals. 

All California crude gold, gold bars, etc., received at the mints, that 
portion which is not gold and the alloy, silver, constitutes the so called 
base metals, of which there are generally from ten to twenty parts in one 
thousand, of antimony and lead, copper, iron, often bismuth, traces of 
platinum and palladium, and frequently a small percentage of iridium. 

All gold bars received in San Francisco from the Pacific Coast are 
stamped with the gold fineness and value thereof by the assayers casting 
the same, the silver contained therein allowed for at the market rate. 

California gold bullion generally contains, on an average, 12 per cent 
of silver in weight, while that of Australia has averaged but 6 per cent, 
though in the past few years silver in the Australian gold has materially 
increased. 

Generally silver bullion, as recovered from their ores, are more or less 
auriferous. The silver produced from pyritic ore, such as contain anti- 
mony, arsenic, and copper, is often very rich in gold, the poorest being 
silver from lead ores. But, unlike gold, large quantities of silver have 
been extracted from the ores in which not a trace of gold could b^ 
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detected, notably at White Pine, Nevada. The gold contained in the 
Comstock bullion has averaged fully one third its value, frequently as 
much as one half. 

"Dore bars " is a term applied to such silver bars as contain gold, as 
well as being alloyed with a small percentage of base metals. These bars 
are generally in the form of rectangular, oblong bars of various sizes, from 
one thousand to one thousand five hundred ounces each, differing in the 
contents of silver from six hundred to nine hundred and ninety per thou- 
sand, the base present chiefly consisting of copper, lead, often antimony, 
and sometimes sulphur. 

Silver bars are those which are free from gold, and sufiiciently free from 
alloys to render them fit for coinage and for the use in the arts. 

" Base bars " contain a large percentage of base alloys, usually compris- 
ing lead and antimony, or copper, differing in their contents in silver 
jfrom one hundred to six hundred in one thousand, and often containing 
gold. 

MELTING AND PRELIMINARY REFINING OF DEPOSITED BULLION. 

At the mints deposits of every description are invariably remelted, as a 
necessary precaution to a uniform mixture that a correct sample for the 
assay may be obtained. 

"Tough gold bars'* and "fine silver bars'' are received at the mints 
without being remelted. The same are chipped and the chips assayed to 
ascertain the correctness of the stamped fineness. 

When the gold is received in dust, gold bars, or the spongy gold from 
amalgamation, etc., it has to be subjected to a series of metallurgical oper- 
ations to obtain a state of purity sufficient for coinage or use in the arts. 

The separation of gold and silver is mostly resorted to by means of sul- 
phuric acid, which method is a very simple one, but it is frequently rendered 
diflBcult by too large an admixture of base metals, owing to the formation 
of salts from base alloys; hence, the necessity of preliminary refining in 
crucibles. 

By this means there is obtained an alloy of gold and silver, sufficiently 
free from base metals and suitable for the separation of the gold from the 
silver. 

Gold melts at 1,102 degrees C, and silver at 1,023 degrees C. 

When gold is in a state of fusion, even in the strongest heat of a blast 
furnace it is not appreciably volatile; it proves, however, to be so in the 
heat of the oxyhydrogen jet, as a wire of gold placed therein soon disperses 
in vapor. 

Silver volatilizes more readily when in a molten state, and rapidly so 
when in free contact with air. 

. The fusion of the deposits is performed in black lead crucibles, placed 
in the ordinary wind furnace, by means of a stone-coal fire. The deposits 
^i^e placed in the crucible with a small amount of borax, which latter, 
resides taking up the earthy impurities, assists in the fusion of the metals. 

When the deposit is melted, a small quantity of niter is added, which 
exerts a powerful oxidizing action on the base metals. If the deposit is 
^^rybase the addition of niter is repeated several times, caution being 
i^aken to use but little at a time, as by too rapid an action the contents 
Would overflow. 

The molten mass is well stirred with a black lead spatula heated to 
pnght red, which insures a perfect uniformity of the bar after casting, and 
^mediately after the last stirring the crucible is lifted out of the furnaqa 
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by means of a pair of long tongs, and the metal poured into a mold pre* 
viously warmed and oiled. 

It requires practice and dexterity to take the melting-pot from the fur- 
nace and cast the bar, so that there should be no spilling or chilling of the 
mass. The gold immediately sets in the mold, and the slag, consisting 
of the grosser impurities, accumulates on the surface. 

The bar, while red, is turned out of the mold, the slag is removed from 
the metal, the bar immersed in the pickling vat, in which there is water 
acidulated with sulphuric acid, then dipped into clean water to remove 
the acid stain, the bar retaining warmth enough after removal to expel all 
moisture; after which it is cleansed of any adherent particles of slag, and 
hammered smooth. The bar is then. chipped; that is, cuttings are taken 
from two diagonal corners, the chips are flattened, the rough edges of 
which are removed by shears, and these chips, or representatives of the 
melt, are assayed to ascertain the fineness of the bar. 

The slags are ground finely in a mortar, or, as in the San Francisco 
Mint, under chili rollers, and vanned; the very small proportion of recov- 
ered grains are dried, weighed, and allowed for with the chips in comput- 
ing the value of the assayed bar. This admirable system secures the 
depositor the full value of his gold. Naturally, in the metallurgical trea1> 
ment of the precious metals, some loss is always sustained, but that 
incurred in the process above described is very rarely more than a mechan- 
ical loss of ten cents on a deposit of one hundred ounces. 

The residual from the vannings is allowed to accumulate, and when 
sufficiently large, having been dried, is melted with a small addition of 
borax in an old black lead crucible at a high heat. The crucible and con- 
tents are allowed to remain in the furnace over night to cool. The crucible 
is then broken and the small particles of metal found adhering to the bot- 
tom are often principally silver from the action of the niter. It will be 
found that invariably the amount of gold recovered from these slags does 
not return sufficient to pay for fuel and labor involved. 

Frequently the spongy gold obtained by amalgamation contains such a 
large quantity of iron that it is necessary to separate the latter from the 
former by sulphur. This sulphurization is effected in a plumbago crucible. 

The metal is kept at a melting heat, for when the temperature is too 
high the molten sulphur is wastefuUy volatilized. Into the molten metal 
sulphur is sprinkled near the sides of the crucible, because if the sulphur is 
thrown upon the center, particles of gold are projected to the sides and 
adhere thereto, and are very difficult to remove. The mass is carefully 
stirred with a black lead stirrer (previously heated to bright redness) ; the 
stirring is resorted to after each small addition of sulphur, the latter being 
added till the gold is entirely freed from its iron impurities. Sulphur, 
when intermixed with molten gold, has no action upon the latter, but upon 
the iron present it acts energetically, forming sulphide of iron; the sulphur 
also having a strong affinity for silver, takes up a small proportion thereof 
in the form of sulphide of silver, but not rapidly until nearly all of the iron 
has first beeii converted into sulphide. 

The gold being now almost freed of iron, will subside to the bottom of 
the crucible. The crucible is now removed from the fire, gently tapped, 
and allowed to cool. When cold the mass is removed by inverting the 
crucible. It is then struck with a hammer; the gangue separates froca 
the gold; the latter is then remelted and cast into a bar. This plan is 
superior to pouring the metal into a mold, because the lump of gold is 
better formed — ^is level on the top, and separates readily from the gangue. 
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When a large quantity of lead is .present with the metal to be operated 
upon it frequently happens, owing, most likely, to the presence of basic 
sulphide of lead, that the niter employed acts ])ut slowly in oxidizing the 
latter. By a free use of repeated additions of sub-ammoniac (chloride of 
ammonia), and alternate additions of niter, the lead will become more 
readily oxidized. Should any perceptible osm-iridium be present, the bar 
is remelted in a crucible clean of adherent flux. After melting it is kept 
at a high state of fusion for several minutes, the osm-iridium will settle, 
intermixed with the gold, in the bottom of the crucible. The crucible' is 
then gently lifted out of the furnace and the greater portion carefully, but 
rapidly, poured into a mold. The remaining small portion of gold, now 
containing nearly all the osm-iridium, is allowed to cool in the crucible 
till it is set. It is then removed, chipped, and assayed separately, to deter- 
mine the amount of osm-iridium. When sufficient quantities of these 
cones of gold with osm-iridium have accumulated to warrant the extrac- 
tion of the osm-iridium, the following are the plans adopted: 

To the gold with the osm-iridium, three parts of silver are added, 
melted, and again proceeded with, as in the first operation. The remain- 
ing silver and gold alloy, rich in osm-iridium, is several times melted 
with silver, whereby the osm-iridium becomes more and more concen- 
trated with the silver and replacing to a great extent the original gold. 
After the last addition of silver the metal is granulated, the silver extracted 
by boiling concentrated sulphuric acid, and the separated gold washed 
out, leaving the osm-iridium. Or the gold containing the osm-iridium is 
dissolved by aqua regia, which does not attack the osm-iridium. The 
gold is afterward precipitated from its solution by sulphate of protoxide of 
iron, the residue well washed with boiling water, dried and fused with 
niter in a French clay crucible. Such osm-iridium is worth from $2 to $5 
per ounce; pure iridium being worth about $20 per ounce; whereas selected 
grains of osm-iridium, suitable for pen points, are valued at from $50 to 
$70 per ounce, according to their size and quality. The osm-iridium 
grains are used for the points of gold pens called " diamond points." The 
latest discoveries have rendered the metal iridiilm available in the arts, 
many useful applications being made, such as ''iridium bearings," made 
for fine assay scales and balances; iridium draw plates in place of ruby 
plates, hyperdermic needles for physicians and surgeons, which are made 
of gold and tipped with iridium in place of steel; and, also, for points of 
surveyors' and engineers' instruments. 

Gold bars that are received at the mints and are of sufficient purity for 
the subsequent "parting" process are simply remelted without addition of 
any fluxes, stirred and cast into bars, chipped and assayed to determine 
their value. 

In making a bar of cleaned skimmed metal it is necessary to throw a 
little powdered charcoal into the crucible before pouring into a mold, 
which insures a free flow of the metal from the crucible; it furthermore 
prevents spattering in pouring. 

Gold bars received from the chlorination works are more or less brittle, 
therefore rendering this otherwise fine gold unfit for coinage, and this brit- 
tleness is generally ascribed to the presence of very small quantities of 
such metals as lead, antimony, arsenic, and bismuth, which metals have 
t^ be removed from the fine gold in order to render it "tough." 

These kind of bars are remelted in black lead crucibles, in which no 
fluxing had been done. When in a state of fusion repeated additions of sal- 
^ttiinoniac is sprinkled on the metal, which exerts its influence on the lead 
Principally, after which repeated addition3 $ii:e naade otf small quantities 



e 



w 



66 



REPORT OF THE STATE MINERALOGIST. 



of powdered corrosive sublimate (bichloride of mercury). Care must be 
taken that upon the application of the latter the furnace door be at once 
closed, as dense and highly injurious fumes are immediately evolved. The 
corrosive sublimate is found to effect the complete toughening of the gold, 
by which the base metals are converted into volatile chlorides, and although 
the corrosive sublimate is only thrown on the surface of the molten gold 
(be there even two hundred to three hundred pounds of gold in a crucible), 
yet the whole mass is toughened by its action. When the gold is supposed 
to be toughened, a small portion of it is poured into a long, flat, iron mold. 
When set and cold it is folded back upon itself by hammering, and if not 
the slightest fracture is sustained the gold is considered tough: a little 
powdered charcoal is then sprinkled into the crucible, the mass well stirred, 
and poured into an iron mold. Silver bars are often very brittle, this con- 
dition being caused by the presence of antimony, arsenic, etc., rendering 
the silver unfit for coinage. In this case the bars are remelted with gold 
for subsequent parting. 

A large amount of sulphur in silver bars renders the condition of the 
silver such that a correct assay cannot be had. The sulphur is reduced 
by introducing into the molten silver, witii frequent stirring, wrought iron 
bars; the sulphur acting upon the metallic iron converts it into a sulphide, 
by which a complete desulphurization takes place; the metal is then 
skimmed, well stirred, and cast into bars. In the mints, all silver bars, 
excepting those which are the so termed fine silver bars, are remelted in 
black lead crucibles. 

The metal, when fused, is kept constantly covered with charcoal, to pre- 
vent the too easily volatilization of the silver; it is diligently stirred with 
a black lead spatula; a sample is then taken from the metal by a plumbago 
dipper and poured into water; half of the contents of the crucible is then 
dipped out and poured into a mold, another sample is taken by the dipper, 
and the balance of the metal poured from the crucible into another mold. 

The two representative samples are dried, assayed preliminarily by cupel- 
lation, and the exact value determined by the '^ humid " method. The 
bars are melted with gold bars for separation. 

During the period of the free coinage of silver, or when a demand is 
created in the market for refined silver bars, which latter are principally 
sent to India and China, the heretofore mentioned auriferous silver bars, 
in place of being cast into bars again, were at some establishments cast 
into slabs for the direct separation by nitric or sulphuric acid, in place of 
being inquarted with gold and then granulated. These slabs were gener- 
ally sixteen inches long, nine inches wide, and from three fourths to one 
inch in thickness. 

The former method of using basket tongs, or the crane, for removing 
melts from the furnace, has been superseded by the following: 

Two men grasp the crucible on opposite sides with tongs whose jaws are 
niade to suit the thickness of the crucible. The crucible is quickly lifted 
high enough out of the furnace to allow the metal to be poured into the 
mold in front of them; taking, therefore, less time than even to adjust 
the basket tongs. 

THE FEIX CHAMBERS FOR CONDENSING OXIBIZBI) METALS. 

Mr. J. Feix, foreman of the gold and silver refining department of the 
branch mint at San Francisco, invented an ingenious flue dust chamber, 
which is used as an adjunct to the melting furnace, and undoubtedly saves 
all, or nearly all, of the metals volatilized, especially in those furnaces i» 
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^hich large quantities of silver are melted, as well as in melting ingots to 
be used for subsequent coinage. 

Both the silver and the copper used for alloying become, under certain 
conditions, volatile, especially so when the molten metal is not protected 
l)y flues or charcoal dust; and volatilized copper generally carries a little 
gold or silver with it, and these are saved in the Feix chambers. 

These chambers are built of brick directly back of the flue holes of the 
melting furnace. The bottoms of these chambers are about four inches 
jower than the flue holes; the sides project to a height of twelve feet, the 
width being about from nine to twelve inches; these dimensions are the 
inside measurements. The walls are two bricks in thickness; the top is 
covered with tiles, so as to admit of their ready removal. Flues from the 
chamber connect direct with the stack, entering the latter within a foot of 
the top of the chamber. Iron doors are firmly adjusted to the ends of the 
chamber, three at each end, through which the sweepings and dust can be 
drawn out. These sweepings are melted in an old plumbago crucible with 
borax at a high heat and left in the furnace to settle and cool, and the 
metal on breaking the crucible will be found as a regulus. 

In the metallurgical treatment of the precious metals some loss is always 
sustained, which, when manipulatory skill is acquired, the proportional loss 
of gold and silver does not only decrease, but it is most surprising how 
very small the loss sustained becomes. 

The precious metals having undergone the treatment as described, they 
are now in a condition for separation, called *' parting." 



PARTING BY NITRIC ACID. 

This operation, upon which is based the thorough process now in practice, 
was first used in Venice in the early part of the fifteenth century by Ger- 
man assayers, who were in those days not inaptly termed " gold makers," 
they separating the gold from Spanish silver coin. The process was first 
extensively used in the Paris mint in the sixteenth century. 

It is supposed that the art of refining was not fully practiced in England 
until about the middle of the eighteenth century. 

The parting by the means of nitric acid is conducted on the large scale, 
on the same principle as the assaying of gold bullion. 

GRANULATION OF THE ALLOYS. 

The purified gold bars, and generally the "dore" bars, are prepared by 
adding the necessary alloy to the metal to be operated upon, the relation 
generally being one part of gold to three parts of silver, some establish- 
Daents proportioning the quantities of one part of gold to two parts of silver. 
These proportioned metals are then melted together in large plumbago 
crucibles, and when in a state of fusion are stirred with a heavy iron rod. 
^ thorough mixing of the metals is of the greatest importance, in order to 
^mit of the dissolving of the silver from gold in the subsequent treatment. 
By a small plumbago dipper, previously heated to redness, the metal is 
dipped and poured into a copper tank filled with water, in which during 
^e pouring of the metal a stream of cold water is constantly running. 
These copper tanks are about four feet high and two and one half feet in 
diameter. TTie metal is poured with a circular motion in a very thin 
stream, to prevent the formation of any lumps, by which n^ans it4g h^ 
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into leafy substances termed "granulations." Sometimes the crucible is 
hoisted out of the furnace by means of a clasp tongs or crane and tackling 
chain, and suspended about three feet above the water tank ; the workman 
then tilts the crucible, pouring a thin stream, till the crucible is emptied 
of its contents. In the bottom of the tank there is a round copper pan, 
with handles, having a few perforations on one extremity, and capable of 
holding from four hundred to five hundred pounds of granulations. This 
pan with the granulations is then hoisted out of the tank by means of a 
crane and tackle and allowed to drain through the perforations of the pan, 

DISSOLVING THE SILVER. 

The dried granulations are next placed in white earthenware or porce- 
lain vessels of cylindrical shape, about two and one half feet deep, two 
feet in diameter, widening at the top. Closely fitting earthernware covers 
are attached to these vessels, through each of which passes an earthen- 
ware tube as escapes for the nitrous fumes which are evolved when the 
nitric acid, which is poured in the jar, acts upon the granulations. The 
nitrous fumes are passed through a furnace of burning coke, where they 
are all or nearly all consumed; the nitrous oxide assists in the combustion 
of the fuel. These obnoxious fumes are allowed, in many metallurgical 
works, to escape directly through a chimney. No fumes escape in the 
room where the dissolving takes place, as the vessels are all inclosed in a 
lead-lined wooden hausing. Sliding doors of glass are attached opposite 
each vessel. The vessels are immersed in water, contained in lead-lined 
troughs, and the water is brought to a boiling point by steam conducted 
through pipes. 

The charge of granulated metal is now gently boiled for about five to 
six hours with nitric acid of 38 degrees Baume, which dissolves the greater 
part of the silver and base metals, requiring about two pounds of acid to 
one pound of the metal operated upon, depending, however, on the quaHty 
of the alloy, more acid being consumed if it contains much copper. The 
solution, after allowing sufiicient time to elapse to subside and the gold to 
settle at the bottom of the vessel, is drawn off by means of a gold siphon 
into the chlorination vats. These vats are six feet deep, twelve feet square 
at the bottom, and nine feet at the top, made of wood two and one half 
inches in thickness. The nitrate solution is diluted with pure water to 
prevent the forming of crystals upon cooling. 

PURIFYING THE GOLD. 

The residue, now almost pure gold, is again subjected to boiling with 
strong nitric acid for about two hours, the solution siphoned off and added 
to the previously drawn solution, and finally the now remaining spongy 
gold is boiled once more for one to two hours with nitric acid. 

This last solution, after being siphoned off, is separately put aside, and 
as it contains but very little nitrate of silver, is used again for the dissolv- 
ing of the fresh granulations. The pulverent gold is washed in large 
earthenware dishes with boiling distilled water, being constantly kept in 
agitation, so as to remove all the nitrate of silver remaining, and as long 
as the washings show the least turpidity by addition of salt water. These 
washings are added to the first solutions, except such in the last stag^' 
which are drawn into a large reservoir and treated with salt to precipitate 
the silver into chloride, to be subsequently separately treated and melted- 
The pulverent "sweetened" gold, which will be again referred to, is then 
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pressed and melted. Either silver or gold is termed "sweet" when they 
are free from any impurities. It is claimed of this process, if care is exer- 
cised in every stage of procedure, that the subsequent gold bars will retain 
but three parts of silver in one thousand. 

A SECOND METHOD OF DISSOLVING THE ALLOYS. 

Another method of digesting the alloy is by nitric acid of 39 degrees 
Baume, which generally dissolves the silver in four to five hours; distilled 
water is added to prevent crystallization, and the undissolved contents 
allowed to subside, after which the nitrate of silver solution is siphoned 
into the cholorination vats. The pulverent gold is washed from two to three 
times with distilled water, allowing the gold upon each washing to subside, 
and the washings are siphoned off into the chlorination vats. 

PURIFYING THE GOLD WITH SULPHURIC ACID. 

The gold is ladled from the earthenware jars into a wooden circular 
filtering tub, with a false, perforated bottom, upon which drilling is spread 
and the edges of the same closely tucked, so as to prevent the loss of any 
of the pulverent gold. Each tub is two feet in diameter and two feet 
deep. The washing with pure water is again resorted to until the gold is 
"sweetened;" i. e., until every trace of nitrate of silver has disappeared. 
The gold is then introduced into castiron vertical cylindrical-shaped ket- 
tles, and digested for about five hours with concentrated sulphuric acid, 
thereby converting the silver and base metals that were still undissolved 
in the pulverent gold into sulphates; the contents are allowed to subside. 
The solution is then ladled off with an iron ladle into a lead-lined tank, 
the treatment of which is proceeded with as described under " parting by 
sulphuric acid." The gold is once more subjected to boiling concentrated 
sulphuric acid for a couple of hours; again allowed to subside, the acid 
ladled out, put aside, and used again itor another operation for the first 
boiling. The pulverent gold is finally emptied into the wooden filters and 
washed with boiling water till sweetened; i, e., that blue litmus paper, 
moistened with the washing, does not turn red. The acidulated water is 
run off through a plug-hole, below the false bottom of the filter, into a 
large reservoir, where the silver in the solution is precipitated by salt as a 
chloride. After settling, the clear solution is run off and these chlorides 
treated as hereafter described. 

PRESSING AND DRYING THE GOLD. 

After the spongy mass of gold has been drained (which following treat- 
pient is the case with all gold by parting in any of the humid processes) 
It is pressed in a hydraulic press, which exerts a pressure of about forty 
Jons to the area of the plunger face, forming the gold into round cakes of 
twelve inches in diameter and from four to five inches thick. These are 
placed in round castiron pans, previously smeared with ashes moistened 
J^ith salt water or pipe-clay, and conveyed to a drying furnace capable of 
molding one hundred to one hundred and twenty such cakes at a time, 
^aere they are slowly dried and heated to a cherry red. The cakes when 
^^led are broken into pieces of convenient size for the subsequent melting 
^^^ casting into bars. 
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The nitrate of silver solution in the chlorination vats is treated by addi- 
tion of a strong solution of salt water in suflScient quantities^ to convert all 
the nitrate into chloride of silver, A constant agitation is kept up by 
means of revolving wooden agitators, resembling the agitator of a silver 
mill, which are run by steam power. The whole is allowed to settle, gen- 
erally over night, the clear solution (now nitrate of soda) is drawn off 
through faucets and filtered, thence conveyed into the large reservoir men. 
tioned before. The precipitated chloride of silver is washed several times 
with hot water under repeated agitation, the supernatant liquid drawn off, 
and the precipitate finally removed to large circular wooden filters, 
arranged as the gold filters with linen drilling, where the chloride is washed 
with boiling water until " sweetened,'' thereby rendering it free from all 
nitrate of soda and free nitric acid. The filtering tubs are three feet deep, 
three feet in diameter at the top, tapering to two and one half feet in 
diameter at the bottom. 

REDUCTION OF THE CHLORIDE OF SILVER. 

The drained chloride of silver is removed from the filter and placed in 
the lead-lined vats, about six feet long, two feet deep, and three feet wide, 
which are for the purpose of reducing the chloride of silver to the metallic 
state. This reduction is accomplished by adding to the silver chloride 
granulated zinc, water, and sulphuric acid. Thirty-three pounds of metal- 
lic zinc, and fifty pounds of sulphuric acid, of 60 degrees Baume, extracts 
one hundred pounds of silver from the chloride. . , n 

Over these vats lead-lined wood-hoods are placed, connecting with a flue 
into the chimney, to carry ofi" the hydrogen gas generated. 

The granulated zinc is introduced all over the chloride, some water 
added, and finally concentrated sulphuric acid. Frequent stirring by hand 
with wooden paddles is resorted to, more diligently at first, as the action 
at first is very energetic, otherwise lumps are formed, which envelop unre- 
duced chlorides, depriving them of the action of the zinc and acid. 

A complete reduction is the most essential point to be gained in this 
operation, to ascertain which samples of the silver are taken and washed 
with concentrated ammonia; the ammonia solution is neutralized witn 
nitric acid slightly in excess, and if no milky turpidity is perceptible the 
reduction is complete. 

PURIFYING THE SILVER. 

On the complete reduction of the silver, generally occupying six hours, 
a small quantity of sulphuric acid, of 40 degrees Baume, is added, to 
dissolve any of the zinc not acted upon. After the zinc is dissolved tne 
vats are filled with hot water, agitated, allowed to subside, and the solu- 
tion is then siphoned oflf into the large reservoir, where small particles oi 
silver are recovered. These last operations are repeated several tunes. 
The zinc and acid employed in this process are a complete loss. 

The da^ gray pulverent silver is removed to the large circular wooden 
filters, washed with boiling water until sweetened, when it is pressed an 
dried, as described with the pulverent gold, then melted; of which, mor 
hereafter. 
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As before referred to, the silver '' slabs," without inquartation, are placed 
in the earthenware vessels, digested, and operated upon in the same man- 
ner as in the process of inquartation, with this modification, however, that 
the pulverent gold, being of so small a quantity, is not further acted upon 
after the dissolving of the silver, but sufficient is allowed to accumulate 
to warrant the completion of finishing the refining of gold. 



PARTING BY SULPHURIC ACID. 

The separation of gold and silver by nitric acid is now almost universally 
superseded by the sulphuric acid process. The method with nitric acid is 
more expensive on account of the use of platinum, porcelain, or earthen- 
ware vessels, as well as the loss of the nitric acid, zinc, and sulphuric acid. 

The origin of the sulphuric acid process is ascribed to the German chem- 
ist, Kunckel, in the seventeenth century, and is afterward referred to in 
the middle of the eighteenth century, by Schefier, of Sweden. 

To C. D'Arcet, Inspector-General of Assays of the Paris Mint, however, 
is due the first practical adoption of the parting on the large scale by means 
of sulphuric acid in platinum vessels; the first refinery for such purpose 
being erected in Paris in the year 1802. 

A similar establishment was afterwards erected in London, in the year 
1829, by Mr. Mathison, melter and refiner of the London Mint. 

The most satisfactory results obtained by this process, in order to efiect 
the highest state of separation, is by proportioning the alloy to be operated 
upon in quantities of one part of gold to two and one half parts of silver, 
by which the refined gold will contain an average, after parting, of only 
four parts of silver in one thousand. When the alloy is of the proportion 
of one part of gold to two parts of silver, the separation of the silver is not 
quite as complete; the gold will generally carry from eight to ten parts of 
silver in one thousand, and if proportioned in excess of one part of gold to 
two parts of silver, mechanical difficulties arise, the gold remaining too 
compact, thereby preventing the sulphuric acid from thoroughly permeat- 
ing the remaining alloy, and the last parts of silver will not be as com- 
pletely extracted. 

The standard of fine gold required by the United States Mints is nine 
hundred and ninety fine, not allowing of more than ten parts of silver in 
one thousand. A small percentage of copper in the alloy facilitates the 
separation of the two precious metals; yet the alloy should not contain 
pver 7i per cent of copper, as the sulphate of copper formed is but spar- 
ingly soluble in concentrated sulphuric acid; but a small percentage of 
lead facilitates the dissolving of the copper alloys. 

Alloys usually dissolve more readily and consume less acid, the less 
copper they contain. 

iiead at times interferes with the solution, but the presence of 7^ per 
cent of copper and 5 per cent of lead at the highest, does not impede the 
^paration. 

ftom the economy with which this process is conducted, and the com- 



P^ratively low price of sulphuric acid, as well as a return of the copper 

j^^^.?^pturic acid in the shape of bluestone, it admits of being profitably 

PPhed to the refining of silver containing 0.05 per cent of^old^oulyi 
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which, however, is not the case with silver containing even 0.10 per cent of 
gold by parting with nitric acid. 

At the Vienna Mint auriferous silver containing about 0.09 per cent of 
gold is profitably treated, and likewise at the Freiberg refinery with 0.04 
to 0.08 per cent of gold. 

FURNACES AND VESSELS USED IN PARTING. 

The parting of gold by sulphuric acid has been greatly facilitated by 
the use of platinum vessels; but on account of their great expense^ 
$2,000 to $3jOOO each — ^they are almost entirely replaced by castiron ves- 
sels. These are cast of white pigiron, and resist the action of concen- 
trated sulphuric acid, the iron becoming electro-negative. The air must be 
excluded from these vessels as much as possible, and the using of dilute 
sulphuric acid must be avoided, as it dissolves the iron, forming sulphate 
of protoxide, of iron, which, to a certain extent, reduces the sulphate of 
silver to an insoluble basic salt. After using, the inner surface of the iron 
vessel becomes coated with silver, which, to a great extent, prohibits the 
action of the acid on the iron. The iron of these vessels must be fine 
grained and compact, as well as free from all blisters. By continuous 
usage they will last two years, wearing down to one quarter of an inch in 
thickness, after which they cannot be used with any safety. In some 
European mints the iron that is used for these vessels contains from 3 to 4 
per cent of phosphorus, thereby prolonging their durability. 

These castiron vessels are either rectangular or vertical cylindrical 
shaped. The former are placed in a row of four, incased in iron plates in 
a brick furnace. They are uniform in size, two and one half feet long, one 
and one half feet wide, and two feet Jeep, three quarters inch in thickness, 
slightly flaring at the top, with flat bottoms one and one quarter inches in 
thickness. They are furnished with iron lids one half inch thick, cast into 
two halves, and are hung by chains with pulleys and counterpoised, one 
half provided with a lead tube, through which, during the operation, the 
anhydrous fumes evolved are passed through leaden conduits connected 
with leaden chambers, in which they are reconverted into sulphuric acids; 
or the fumes passing through the leaden pipe communicate with larger 
lead pipes partially filled with water, in which some sulphuric acid con- 
denses; the surplus fumes, however, are here lost, passing into a well draw- 
ing chimney out into the air. Over the iron frames of the furnace a closely 
fitting lead-lined housing is attached, with sliding doors, by which the 
fumes are carried out into the chimney during the subsequent ladling out 
of the contents of the vessels into the receivers. 

The rectangular vessels are the most preferable, the flat bottom present- 
ing a larger surface to the fire, thereby exposing the gold to an even action 
of the heat; the action of the acid is uniform, and the gold in the last 
stages of dissolving is more easily stirred. They are also more econom- 
ical, using less fuel than the cylindrical shaped vessels, and the acid is 
brought quickly to a boiling point, and readily kept boiling to the finish. 

The cylindrical shaped vessels have closely fitting covers attached, made 
of castiron, kept in place by iron rings, which are screwed to the rims oi 
the vessels. The covers are provided with openings through which the 
alloys and acids are introduced, and through which the stirring is don^ 
Prom these openings the operation is readily watched, and from whence 
also the solution is ladled out. There is another opening in the cover t 
which a large leaden pipe bent at right angles is attached, passing m 
leaden conduits, through which the sulphurous anhydride escapes i^^ 
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<jhimney. The evaporating sulphuric acid, with small portions of sulphate 
of silver, are caught in these conduits in water. 

SOLUTION OF THE SILVER. 

The parting methods by sulphuric acids is based upon the solubility of 
silver in boiling concentrated sulphuric acid {66 degrees Baume), con- 
verting the silver into sulphate of silver, with the evolution of sulphurous 
anhydride; and the insolubility of the gold which remains in the bottom 
of the vessel in almost its purity, and converting the base metals into salts. 
The decomposition of silver represented by the following formula takes 
place: 2Ag+2H2SO,=Ag2Sa+S02+2H20. The alloy of gold and sil- 
ver, having been brought to its proper standard, the proportion of one part 
of gold to two and a half parts of silver is found to be the most suitable for 
the action of the sulphuric acid, is melted, granulated, and placed in the 
castiron vessels, the charge varjang as to the quality of the alloys. 

In dissolving the alloy about two to two and one half parts of sulphuric 
acid are usually employed, notwithstanding the fact that 0.9 parts concen- 
trated sulphuric acid dissolves one part in weight of silver, but in practice 
more acid is generally used to redissolve the pasty crystalline sulphates, 
which would otherwise inclose and impede the dissolving of the silver. 
Here, also, the anaouut of acid employed depends considerably upon the 
quality of the metals, more so if much copper is present. About half of 
the sulphuric acid to be employed is added first to the granulations, and 
the vessels gently heated by means of a wood fire. Effervescence com- 
mences at the boiling, great precaution being here observed, so as to prevent 
portions of the contents of the vessel from overflowing, which is insured by 
the uniform admixture of cold acid in small quantities from time to time, 
and the fire being regulated accordingly. A temperature of 650 degrees 
Fahrenheit is maintained, which is the boiling point of the acid. The 
effervescence will gradually diminish, and by the time the last addition of 
the acid has been made, nearly all of the silver will be dissolved. It is 
necessary to stir the charge of granulated metal from time to time to prevent 
it from packing. Towards the completion of the dissolving, frequent stir- 
ring with an iron tool is resorted to, by which the remaining undissolved 
alloys will be freed from the surrounding sediments, and bared to the 
action of the acid. The parting should be completed in from three to four 
hours from the commencement of boiling. If the alloy contains a large 
percentage of copper, lumps of anhydrous sulphate of copper are formed, 
™ch adhere to the bottom of the vessel. To prevent the formation of 
these lumps constant stirring must be resorted to in the last stages of dis- 
solving, A small proportion of copper in the alloy is an advantage, as the 
anhydrous sulphate of copper adheres firmly to the vessel, assisting in closely 
collecting the gold as well as clarifying the solution; and the iron of the 
vessel is less attacked, whereby less sulphate of protoxide of iron is formed. 

Twelve to twenty pounds of sulphuric acid, of 55 degrees Baume, are 
^ow added, to assist in the clarification of the solution. This acid is 
otained as mother liquor from the crystallization of the bluestone. The 
wT' 1?*^ of the vessels are stirred and boiled for fifteen minutes, after 
in ^^ *^^ ^^^ ^^ withdrawn, the solution is allowed to subside and clarify 
taV that the gold may be deposited in the bottom, which will have 
io5?^ place in an hour. The silver solution is next bailed out with iron 



*s into the dissolving vat. 
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PURIFYING THE GOLD. 



The gold remaining in the iron vessels containing crystallized sulphate 
of silver and base salts must, therefore, again be subjected to the action of 
boiling concentrated sulphuric acid for an hour, the acid having been pre- 
viously heated in another vessel. During this hour a high heat is main- 
tained, with copious evolution of sulphurous anhydride, after which the 
remaining hard and heavy gold will rapidly subside to the bottom, and 
the liquor is bailed out into the dissolving vat. 

The gold is once more digested as above for an hour, when the fire is 
withdrawn, and this last acid containing but little silver, is set aside for 
the dissolving of fresh alloys. 

The gold, while still hot, is dipped out from the vessel with an iron 
strainer into a lead-lined filter box containing hot dilute sulphuric acid,, 
obtained from the condensers, and the last portions of gold are taken out 
with a hoe-shaped iron. The filter has a closely fitting cover attached, 
through the center of which the hot gold is introduced by means of a 
funnel reaching through the cover. The acid is diluted with hot, pure 
water, and the gold is washed with hot, pure water. These first washings 
are filtered into the injecting vat. These washings are continued until 
the wash water ceases to give the reactions for acid with litmus paper, and 
for silver by the test with salt water. The work is then proceeded with as 
described by parting with nitric acid. The gold obtained by this method 
will be almost ^Hough^' upon melting, containing but a trace of lead, and 
will retain but three to four parts of silver in one thousand. 

SETTLING THE SOLUTION. 

The dissolving vats are made of wood and lined with heavy sheet lead 
They are ten feet long, three and one half feet wide, and two and one half 
feet deep, and are provided with leaden pipes for the direct injecting of 
steam into the solution. They have closely fitting covers attached, in two 
halves, made of wood and lead-lined, for the inner covering, and hung by 
chains and counterpoised. Into these vats the washings, etc., from the 
" sweetened " gold and silver are injected, until two thirds full, by a steam 
injector made of lead. The supernatant liquor from the gold is bailed m 
through a funnel serving as a gutter, until the contents reach to within 
three inches of the top. The temperature is then raised to the boiling 
point by turning on the steam, frequently sfirring the solution with wooden 
paddles, by which the sulphate of silver, which began to fall on cooking, is 
redissolved. Ninety parts of boiling water generally dissolves one part of 
sulphate of silver. 

The liquid is brought to a specific gravity of 24 degrees Baume. If it i* 
brought up to from 26 degrees to 28 degrees Baume, the subsequent pr^" 
cipitation with metallic copper is imperfect, the liquid showing a sparkling 
of separating crystals of sulphate of silver, requiring an addition of water 
to reduce the strength of the solution. The steam is shut off and the con- 
tents are allowed to settle, the boiling and settling being finished in three 
hours. This solution contains all of the- sulphate of copper, and nearly 
all of the sulphate of silver. The sediments will consist of nearly all of 
the lead from the alloy, some basic sulphate of silver, and particles of golo» 
as well as graphite from the iron vessels. The sulphate of lead upon being 
bailed from the dissolving vessels into the water forms a milky solution, 
precipitating entirely in the water as an insoluble sulphate. 
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The clear solution is drawn off by means of a lead siphon while still 
very hot into the precipitating vats set at a lower level. These vats are of 
the same dimensions and lead-lined as the dissolving vats. Care must be 
exercised that none of the sediments are drawn over. In these precipitat- 
ing vats copper plates, closely set together, are suspended. These plates 
are cast by remelting the commercial ingot copper, pouring the copper into 
iron-slab molds of two feet in length, ten inches in width, and from one 
to one and one quarter inches in thickness, each plate weighing from 
seventy to eighty pounds. These plates are used over again, until too thin 
for precipitating the silver, when they are remelted and cast into new 
plates. 

The old sheet copper from vessels, when available, is well adapted for 
precipitating the silver in place of cast plates. The precipitating vats are 
closed with wooden covers to retain the heat of the solution, as the sulphate 
of silver is more rapidly converted into the metallic state in the hot than in 
the cold solution. The copper rapidly converts the sulphate of silver to the 
metallic state. In the course of four to five hours the last traces of silver 
sulphates are completely decomposed. To produce one hundred parts of 
silver from the solution about thirty parts of copper are dissolved, yielding 
one hundred and fifteen parts of crystallized sulphate of copper. 

PURIFYING THE METALLIC SILVER. 

The copper plates are divested of the heavy coating of metallic silver 
and cleansed of any adherent particles in the solution. The solution is 
allowed to settle to deposit any suspended particles of silver, which will 
occupy about an hour. The clear sulphate of copper solution, still of 24 
degrees Baume, is tapped off by a leaden siphon into an evaporating pan 
for crystallization. The metallic silver is removed with copper shovels to 
copper sieves standing on a second sieve covered with drilling; care being 
taken that no small particles of copper remain with the silver. 

The silver is next washed with boiling water. As the first washings con- 
tain a large quantity of sulphate of copper, they are run into the injecting 
vat for the use of the dissolving vat, and the washings are continued until 
sweetened. The metallic silver is then pressed into round cakes of ten 
inches in diameter and four to five inches thick, by hydraulic pressure, 
thus retaining a moisture of about 10 per cent, and are then proceeded 
with as in the nitric acid process. The silver obtained as herein described 
will be from nine hundred and ninety-eight to nine hundred and ninety- 
nine fine, without any refining with niter upon melting. 

REDUCTION OF THE SEDIMENTS IN THE SETTLING VATS. 

The accumulated sediments in the dissolving vat, consisting of sul- 
phates of silver and lead and some gold, are removed to a smaller vat and 
treated with metallic copper and steam, thereby reducing the sulphate of 
silver to the metallic state. 

The sulphate of lead is not acted upon by the copper. The remaining 
Metallic copper is removed, the solution given time to settle, and is then 
Siphoned off and added to the injecting vat. The residue is then col- 
^cted, thrown upon a filter, washed, dried, and heated to redness. It is 
l^ext melted without the addition of any fluxes, in a clay crucible; the 
^ad remains as a sulphate and forms a slag, covering the a^ferous^l^ 
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ver. This slag is removed and remelted with powdered charcoal, by which 
the lead is reduced to its metallic state, containing a large percentage of 
silver and some gold. 

A SECOND METHOD OF PARTING — SOLUTION OF THE SILVER. 

Another method of parting by the sulphuric acid is proceeded with in 
the following manner: 

The granulated alloy is placed in the cylindrical-shaped vessels and 
the dissolving is proceeded with in precisely the same manner as in the 
rectangular vessels. The dissolving will be completed in about four to 
five hours. The liquors are allowed to cool and settle over night. The 
gold will form in a firm sediment at the bottom of the vessel, together 
with some sulphates of silver, copper, and lead, as well as sulphate of pro- 
toxide of iron. The solution is discharged next morning from the kettles 
by being siphoned off directly into the precipitating vats. The gold is 
pushed to one side to allow room for the siphon. In this process no 
dissolving vats are employed. 

PURIFYING THE GOLD. 

The gold is transferred to smaller and deeper cylindrical-shaped iron 
vessels and boiled twice with sulphuric acid for about two hours. The 
last acid, containing but a small quantity of sulphates, if clear, is used 
for dissolving alloys. Upon settling, however, the lower portion of this 
acid is often a muddy liquid. This muddy appearance of the liquid is 
probably due to the presence of anhydrous sulphate of protoxide of iron, 
which is insoluble in the boiling concentrated acid, as also due to scales of 
graphite, which are detached by the solvent action of the acid upon the iron 
vessel. This muddy liquid is bailed into a smaller vat, and the sulphate 
of silver contained therein reduced to the metallic state by the addition of 
granulated zinc. It is next washed, dried, and melted with bicarbonate of 
soda, no other flux being able to remove the graphite so rapidly. Or the 
metal obtained is fused in old black lead crucibles, to which some borax 
is added, and any sulphur it may contain is removed by the addition of old 
iron grate bars, with which the metal is repeatedly stirred, leaving the grate 
bars iu the metal during the interval of stirring. The iron sulphide thus 
obtained will combine with the heavy dross upon the molten metal, the 
greater portion of the dross being the graphite, which is skimmed or ladled 
ofi* with a small crucible cover. The surface of the metal is finally cleansed 
with a little bone-ash, and afterwards some borax added to facilitate the 
skimming, after which the metal is poured into molds, resulting in dore 
bars of nine hundred and forty to nine hundred and sixty in fineness of 
silver and gold. 

The skimmed dross so obtained is then pulverized and vanned, by 
which means all of the globules of metal will be readily separated. After 
being dried they are melted with borax and poured into a mold, result- 
ing in a small bar of about seven hundred to eight hundred fine. 

The residue gold in the dissolving vessels, after the final boiling with 
sulphuric acid, is transferred to the filter boxes and proceeded with as 
already described. By this method considerable lead remains in the goW; 
also silver. Sulphate of lead is, to a great extent, soluble in boiling sulphunc 
acid of 66 degrees Baume, and much more so when the acid is saturated 
with silver. On the cooling of the solution , however, a large proportion of the 
lead settles with the gold as an insoluble sulphate, which, in reboiling with 
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concentrated acid, remains as an insoluble sulphate, thereby rendering the 
^old, upon melting, not only extremely brittle, but refining in the crucible 
must be resorted to to extract the lead. The gold, by this mode of part- 
ing, will contain from eight to ten parts of silver in one thousand. 

PRECIPITATION OF THE SILVER SULPHATE. 

The clarified solution from this method is bailed direct into the precipi- 
tating vats. The copper plates are disposed upon the bottom and upright 
along the sides of the vats. The vats are filled within one third of ftiU 
with dilute liquors obtained from the first washings of gold and silver. 
As soon as the sulphate of silver solution has been added, the steam is 
turned on and the solution brought to a boiling point. 

Most of the sulphate of silver separates when it comes in contact with 
the water; on boiling it redissolves, which solution is greatly promoted by 
constant stirring with wooden staves. The precipitation of the silver takes 
place more rapidly if the stirring is continued for some time, and if this is 
adhered to and the solution does not exceed a specific gravity of 24 degrees 
Baume, the precipitation will be efiected in about five to six hours. It is 
then proceeded with as previously described. 

Upon melting this silver, considerable lead will be found associated with 
it — as much as from ten to twelve parts in one thousand, depending upon 
the original alloy operated upon. In parting auriferous silver, the metal 
is first granulated. 

PARTING OF DORIE BARS. 

It has, however, become a custom to dissolve "dore" bars without first 
granulating, which is found not only to facilitate the regular action of the 
acid, but also to give a coarser gold, which is more easily washed than the 
mushy gold from the granulations. 

This operation was first successfully accomplished upon Comstock bars 
by Mr. John Reynolds about twenty-five years ago, who at that time was 
employed at the San Francisco Assaying and Refining Works. These 
bars, weighing about one hundred pounds each, were placed in the flat- 
bottomed iron vessels, and the whole of the silver dissolved in from three 
to four hours. The charges in each vessel were enlarged to almost one 
third more, in weight of metal, than for the dissolving of the granulations. 
The gold did not need a second boiling, and upon being melted averaged 
nine hundred and ninety-six fine, and the parted silver being nine hundred 
and ninety-eight to nine hundred and ninety-nine fine. 

A THIRD METHOD OF PARTING. 

Auriferous silver, with but a small percentage of gold, is either acted 
Jipon in bars or in a state of granulations in the same manner as in the 
treatment of argentiferous gold, in so far as in the dissolving in the iron 
vessels. As soon as all of the silver is dissolved, very little time is allowed 
for settling, the turbid solutions being drawn off by means of a platinum 
Siphon into the dissolving vat. The residue gold is left undisturbed in the 
iron vessels. Fresh granulations or bars are added thereto, again dissolved, 
^'^d siphoned off into the dissolving vats, which operations are repeated 
^ntil sufficient gold has accumulated in the dissolving vessels to finish 

•[J^t portion of the refining. This admits of an uninterrupted refining. 

ae sediments in the dissolving vat are treated in the same way as beforcj 
'^lerred to, as also all necessary subsequent operations. 

Digirized by 







T 



78 



REPORT OF THE STATE MINEBALOGIST. 



All the last continuous washings during the "sweetening" of the gold 
or silver are run into large reservoirs, where they are treated by salt water 
to precipitate the last traces of silver as well as to collect any escaping fine 
particles of gold or silver. The residue is collected and treated with other 
sediments for reduction. 

The floor of the refineries are generally covered with sheet lead so that 
in case of spilling or of an accident the floor is readily mopped up. The 
filter cloths, mopping cloths, old wood filters, etc., are finally burned, the 
ashes are acted upon to reduce the metal contained therein and added to 
other sweeps, which are credited to the melting department. 

THE CRYSTALLIZATION OF THE SULPHATE OF COPPER SOLUTION. 

The solution of sulphate of copper, resulting from the precipitation of 
silver, is concentrated by evaporating in wooden lead-lined vats heated by 
a series of steam pipes running across the bottom. These vats are twelve 
feet long, eight feet wide, and two and one half feet deep. Sometimes the 
evaporation is effected in lead pans made of the heaviest sheet lead placed 
upon castiron plates one inch in thickness, which are heated by a wood fire. 

The solution from the precipitating vats (still of 24 degrees Baume) is 
transferred by means of a lead siphon to the evaporating pans and concen- 
trated to 40 degrees Baume, and thence run off into the crystallizing tanks, 
which are made of wood and lined with sheet lead; they are eight feet long, 
four feet wide, and four feet deep. 

Crystallization is completed in from ten to twelve days, according to the 
temperature of the surrounding atmosphere, whereby crystals of crude blue 
vitriol are obtained. The acid mother liquors remaining, and of 36 degrees 
Baume, are raised by means of an injector back to the evaporating vessel, 
and concentrated to 45 degrees Baume, which, upon being run into the 
lower vats, yield a further crystallization of impure sulphate of copper. 

The acid solution from this last crystallization is next concentrated to 
55 degrees Baume, which, upon cooling, deposits anhydrous sulphate of 
copper with sesquioxide of iron in combination. This clear acid solution 
is drawn off and used in the refining process as heretofore described. 

All the impure deposits which are separated from the acid liquors are 
redissolved in water, and recrystallized, yielding a further supply of impure 
crystals. To obtain a merchantable bluestone, all the impure crystals 
thus obtained are dissolved in water in the evaporating vessels, the solution 
heated and concentrated to 36 degrees Baume, run into the lower vats, and 
recrystallized. The resulting mother liquors of 25 degrees to 30 degrees 
Baume, are again concentrated to 36 degrees Baum^, yielding a further 
supply of good crystals and a mother liquor of 30 degrees to 32 degrees, 
which is added to and used with the first liquors of the precipitating vats. 
The acid mother Hquors become in time too much charged with iron, and 
will be of no further use; when such is the case the copper is recovered by 
precipitation on scrap iron. In Europe the iron is recovered from these 
mother liquors by concentration and crystallization as copperas. 

After the removal of the mother liquor from the recrystallization, the 
bluestone is found adhering to the sides and bottom of the crystallizing 
tanks, the heaviest deposit being on the bottom, the crystals of which* 
however, are smaller than those on the sides. They are detached by 
means of copper chisels, removed to plates of lead pierced with holes* 
sprinkled with water to remove any adherent dirt, and left to dry, after 
which they are placed in barrels for the market. In place of the rectan- 
gular crystallizing vats, round vats are frequently used, of three feet i» 
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diameter and four feet in depth. These are bound with copper hoops, as 
sulphate of copper acts readily on iron. After the tanks have been filled 
with the solution for recrystallization, they are covered to prevent a too 
rapid cooling, as a gradual lowering of the temperature contributes to the 
formation of much larger, mpre beautiful, and more neutral crystals, which 
have a preference in the trade. The crystallization will be completed in 
from five to six days. 

The round vats are preferable, as they are more convenient to handle, 
and can be turned bottom up, after the liquor is drawn, to drain, previous 
to detaching the crystals. It is always best to keep the crystals in a some- 
what dark place till perfectly dry, so as to retain their deep blue color. 

One pound of metallic copper, with 1.2 pounds of sulphuric acid of 60 
degrees Baum6, produces 3.8 pounds of crystallized sulphate of copper. 



THE GUTZKOW PROCESS. 

ANOTHER METHOD OF PARTING BY SULPHURIC ACID. 

The recovery of silver from the sulphate solution obtained in dissolving 
the alloys by means of sulphuric acid may also be efiected by ferrous sul- 
phate, thereby overcoming the tedious manipulation of precipitating by 
copper and recovery of bluestone in ^'parting refineries." 

The process to be described is undoubtedly the best method of all those 
before mentioned in this article, being the most expeditious and the least 
expensive. 

This method is the invention of Mr. F. Gutzkow, patented by him in the 
United States and England, and was successfully and profitably operated 
by him as early as 1867, at the then San Francisco Assaying Works, at 
San Francisco. 

SOLUTION OF THE ALLOYS AND SETTLING OP THE SOLUTION. 

The granulated alloys, or bars, are dissolved by sulphuric acid in iron 
vessels, similar to other processes described. The sulphate of silver solu- 
tion obtained in the dissolving vessels is siphoned off into large iron pans, 
^hich contain the heated mother liquors of a previous operation. The 
siphoning is done by means of a vacuum formed by steam. 
, These pans are provided with closely fitting castiron covers resting on 
^dia rubber bands, thereby rendering them air tight during the addi- 
tion of the sulphate of silver solution into the mother liquors. The covers 
are then raised by means of a pulley, and pure water added in sufficient 
quantities to give the silver solution a specific gravity of 58 degrees Baum^. 
•The object of reducing the solution from 66 degrees to 68 degrees Baume, 
|>y addition of water, is to clarify the liquor, by which the precipitation of 
the sulphate of lead assists in the clarification, and any particles of gold 
^hich may be in the solution readily settle in the bottom of the pan. The 
solution is again covered, without the use of the india rubber bands, the 
pans are heated by a wood fire beneath, and sufficient time is allowed for 
t^e clarification of the solution. 
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CRYSTALLIZATION OF THE SILVER SULPHATE. 



As soon as the solution has become perfectly clear it is drawn oflP by a 
siphon into another castiron pan, which remains uncovered, and in which 
the crystallization of the sulphate of silver is effected. These pans are 
rectangular, and not over one and onje half feet deep. The solution is 
allowed to cool to 80 degrees Fahrenheit, at which temperature nearly all 
of the sulphate of silver will have become crystallized. The cooling of the 
solution is assisted by each crystallizing pan being placed inside of a lead 
one, allowing of a flow of water between the two pans. 

The supernatant liquors are then reconveyed into the first pan, which is 
the receiver of fresh sulphate of silver from the dissolving vessels, which 
is done on the principle of the GiflPard injectors. 

The crystallizing pans are so arranged that the liquid therefrom (when 
the crystallization is completed) runs into a small leaden well, from which 
the liquid is injected into the receiving pans, and into which also the last 
acid from the crystals drains into a vessel placed beneath the pan. The 
sulphate of silver crystals are thereby rendered as free from acid as possi- 
ble, to facilitate their reduction into the metallic state. 

The mother liquors from the crystallization of the sulphate of silver will 
naturally accumulate in quantity, for, as already stated, it requires less 
than one part of sulphuric acid by weight to dissolve one part of silver. 
The surplus of this mother liquor is therefore utilized as acid upon fresh 
alloys in the first stage of the operation . 

DECOMPOSITION OF THE CRYSTALLIZED SILVER SULPHATES. 

After the crystals (contaminated with oxide of copper) have been thor- 
oughly drained they are shoveled into a wooden filter, similar to those in 
the other processes, with a stopcock between the real and false bottom 
-attached. Upon the drilling of the filter a layer of precipitated silver is 
spread to facilitate the reduction of the silver to the metallic state. 

A solution of sulphate of protoxide of iron of 25 degrees Baume, and 
as nearly neutral as possible, is kept prepared in a large tank heated by 
steam. This hot solution is conducted in a small continuous stream, by 
means of a siphon, from a vat on a higher level flowing upon the mass of 
<}rystals on the filter, permeating the crystals, thence draining into the 
false bottom, from whence it runs, by means of a stopcock, into a tank, 
the crystals being occasioaally stirred; the filtrate passing through changes 
its color from brown to a slight greenish. 

The sulphate of protoxide of iron first dissolves the copper salts, then 
reduces the sulphate of silver to its metallic state and finally taking up, 
the acid set free, is converted into sulphate of sesquioxide of iron. The 
first filtrate is run into a small tank, provided it has a bluish color, owing 
to the presence of copper. This blue filtrate is allowed to become cold, 
whereby some remaining silver is precipitated; after the settling of the 
latter the solution is siphoned into a vat, in another part of the building, 
where the copper is recovered by means of scrap iron. This copper is 
•dried, placed in a reverberatory furnace for oxidation, next dissolved in 
dilute sulphuric acid, and the sulphate of copper crystallized as already 
described. 

As soon as the filtrate, passing through, changes to a deep brown it i^ 
run into another tank, and upon becoming cold will yield a further small 
precipitation of silver, which, in conjunction with that obtained from the 
bluish filtrate, is used as a filter layer for the succeeding reduction. The 
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brown colored solution is now run into another large tank, in which some 
sheet iron is placed to change the converted ferric sulphate back to the 
original ferrous sulphate, where the last traces of silver and copper are 
precipitated, forming a muddy mass, which is reconveyed about once a 
^eek into the first settling pan. The ferrous sulphate solution as soon as 
it has become clear is forced back by an injector into the tank for further 
use on fresh crystals. 

The reduction of the crystals of sulphate of silver to the metallic state 
occupies three to four hours, resulting in a heavy metallic mass, which 
retains the shape of the crystals. The reduction is completed when the 
solution passing through the filter assumes a pure green color. Sweeten- 
ing as in the other processes is then resorted to, for the purpose of remov- 
ing all the ferric sulphate, which is continued with hot water until the 
washings passing the filter give no blue precipitate on the addition of yel- 
low prussiate of potash. The silver is then compressed and similarly pro- 
ceeded with as in the other processes, which is the same with the gold 
obtained in dissolving by this process. 

The residue in the first heating or settling pan, consisting of the sulphates 
of lead, basic salts, with graphite and fine particles of gold, are gathered 
once a month, sweetened with hot water, thereby dissolving any of the sul- 
phate of silver. The residue is then treated with zinc, and proceeded with 
as described in another process. 

MELTING OF THE EEFINED METALS. 

Previous to the charging of large quantities of metal into the crucibles, 
the crucibles, of sizes varying as to the amount of metal to be melted, are 
placed in a series of furnaces, the most common in use being fourteen 
inches square, fifteen inches deep in front and twenty-four inches in the 
rear, with level grat^ bars. They are built of common bricks, lined with 
fire-bricks, and have heavy castirou frames. The iron doors on top incline 
steeply towards the front, and slide in a groove. On the grate, formed of 
six to eight movable iron bars, supported by cross bars let into the brick 
work, a half fire-brick is placed for the crucible to rest upon. The brick 
protects the case of the crucible from the stream of air which is necessary 
for* the combustion of the fuel, but which would destroy the crucible. 
Either coke or stone coal is employed as fuel. The black lead crucibles 
in which the fusion is effected should be well annealed before being placed 
in the fire to be charged, as they are liable to crack by too sudden an appli- 
cation of heat. 

The annealing is generally done by placing the crucible on the front 
plate of the furnace, with the furnace door thrown open, exposing them to 
the heat of the fire after the day^s melting is completed. The crucible is 
placed upright in the furnace on the brick and covered with a plumbago 
M. A layer of charcoal of a few inches deep is then thrown around it, and 
then a layer of charcoal, previously ignited in another furnace, is thrown 
ifpon the first or unignited layer, and the furnace, after full ignition of the 
charcoal, is filled with coke. When the crucible is heated to a bright 
^d, the metal is placed therein by means of tongs. 

MELTING AND TOUGHENING OF THE PURIFIED GOLD. 

The gold obtained by the parting processes is rarely sufficiently fine, soft^ 
^ductile, owing to the presence of small quantities of lead and antimony. 
Ahis hard and heavy gravelly-appearin^^oLd. is^J^r^ke^ upi easily in suitr/> 



^Wi^ia'^ByVS' 



\^^ 



82 



REPOBT OP THE STATE MINERALOGIST. 



able fragments for the crucible, in which it is placed with the addition of 
a small quantity of borax. From four to five thousand ounces are gener- 
ally operated upon, in one crucible, to be toughened. As soon as the first 
charge has partly melted, further additions of gold are made, until the 
crucible is sufficiently full of molten metal to permit of refining and tough- 
ening. To render the charge completely tough, it is first treated with 
niter, as the platinum retained by the gold lessens its ductility, and a 
trace of lead is sufficient to render the gold brittle. 

In using niter on large quantities of metal some bone-ash is introduced 
first, which floats on the molten mass, as in making black lead crucibles 
coke is incorporated, which is readily attacked by fusible oxides converted 
from their metallic state by the niter. The bone-ash, to a certain extent, 
prevents the oxides attacking the crucibles. Niter is added to the center 
of the fusing mass in small doses. After the several additions of niter, 
the number and amount depending upon the quantity of platinum or base 
metals present, the slag should be of a medium consistency, neither too 
liquid nor too pasty, but of a degree to permit of its being readily skimmed. 
If the slag is too pasty, the small globules of gold cannot settle beneath it, 
and will be taken up in the skimming. 

A skimmer is a round iron rod, with a coiled termination, of from one 
and one half to two inches in diameter, which is placed in contact with the 
slag, a portion of which will adhere thereto; it is then quickly withdrawn, 
pressed on the oiled plate in front of the furnace to chill and to flatten the 
adhering slag. It fs then again touched to the slag, the operation being 
repeated several times, with an occasional dipping in water with an imme- 
diate withdrawal, to hasten the cooling of the slag. 

If too large a quantity of slag has accumulated on the skimmer it is 
immersed in cold water and knocked off. If but little slag is left on the 
molten metal the latter is liable to adhere to the naked skimmer when 
brought in contact therewith; therefore, when the last particles of slag are 
to be removed, it is well to have some slag adhering to the skimmer. Not 
any slag should be left adhering to the sides of the crucible. After skim- 
ming there should be sprinkled, from time to time, small amounts of sal- 
ammoniac, this being the reagent to expel the last trace of lead. Fine gold, 
at 2016 degrees Fahrenheit, will present a brilliant greenish color, and an 
experienced melter should be able to judge within one one thousandth of 
the fineness of this molten metal. 

The refining is completed by repeated additions of corrosive sublimate, 
which converts the last traces of base metals into volatile chlorides. After 
stirring the metal, a portion is dipped out and poured into a long, shallow 
mold, allowed to solidify, and is cooled in water, then folded back upon 
itself by hammering; no fracture being sustained, it is considered tough. 
This sample, with an addition of 10 per cent of copper, is melted in a 
small crucible, well stirred, poured again into the shallow mold, and 
cooled in water. When cold, it is cut in two by a shearing machine, to 
ascertain by its fracture whether the gold will properly alloy with the cop- 
per and retain its toughness, and if not, the toughening of the gold will 
have to be continued by the before mentioned reagents. The sample hav- 
ing proved satisfactory, the molten gold is covered with a thin layer of 
powdered charcoal and thoroughly stirred with a previously heated black 
lead spatula; then a sample is taken out by a black lead dipper and 
poured into a small mold. A sample from the metal in a state of fusion 
is always the most reliable. The metal is ladled out by means of a hla^ 
lead dipper, previously heated to bright redness, into warmed and oiled 
molds. 
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When nearly all of the gold has been ladled out, another sample is 
poured into a small mold; the crucible is next withdrawn from the fire 
■with a pair of stout tongs, its contents poured into a mold, with the excep- 
tion of a few ounces, which are left to cool in the crucible, forming a 
regulus, which may contain some osm-iridium, which does not alloy with 
the gold, but if not removed therefrom will cause defects in the making of 
ooin. As each mold is filled with the molten metal, a layer of powdered 
charcoal is strewn over its surface, as a protection from the air, until the 
pour is solidified. When the bars are set, they are turned out of the molds, 
immersed in water, and any adhering matter removed. 

It naturally depends upon the accuracy of the parting process how much 
time will be consumed for the toughening of the gold. The fusion in a 
bright red fire, from the commencement of introducing the gold into the 
crucible to the point of being fully charged and ready for refining with 
niter, generally occupies from one to one and one half hours. The refining 
and toughening will vary from one to three hours. If the parting process 
has been neglected, the gold will often retain as much as ten parts of silver 
in one thousand. Nearly all refined gold contains some platinum, whereby 
also the amount of silver retained by the gold is increased. The platinum, 
to a great extent, is extracted by the niter and enters the slag; the latter 
also containing soluble salts of base metals, with some components of the 
crucible intermixed, as well as small shots of gold mechanically combined. 
These slags are pounded up and sifted to recover the larger shots of gold, 
and are then melted with potash; the result being a very small button 
which is submitted to refining with other regulus, and afterwards extracted 
with the alloys. 

MELTING OP THE PURIFIED SILVER, 

The melting of the refined silver is completed in one fusion with borax 
in plumbago crucibles, capable of holding four thousand to four thousand 
five hundred ounces of fused metal. 

It is broken up in convenient pieces, the crucible is gradually but as rap- 
idly filled as the metal subsides, the filling of which should not be retarded 
by waiting until the same has quite melted, but the additions are made 
not later at all events than the melting mass is in a pasty condition, other- 
wise spattering of the metal may occur. When the crucible is suiSciently 
filled, and the metal is in a state of fusion, some bone-ash is sprinkledover 
it. A small plumbago crucible cover is heated to a bright red, held by a 
pair of tongs, and the slag and bone-ash lightly but thoroughly intermixed, 
after which it is removed with this small cover into an iron dish. If the 
silver is plumbiferous rainbow colors appear, rapidly moving about on the 
surface; if a large amount of lead is present the metal fumes. If it becomes 
<^overed with a scum it likely contains iron in conjunction with copper and 
^ften sulphur. When any of these bases are present a layer of fine bone- 
ash is placed around the sides of the crucible whence it mil float over the 
^etal. An opening in the center is made by pushing the bone-ash with a 
stiner, and niter is thrown in the opening thus made. 

This layer of bone-ash gradually absorbs the oxide of the bases formed 
^y the niter. The addition of niter is several times repeated, and the dross 
tormed is skimmed oflP and retained with the first slag. The bone-ash and 
^1^ ^?fining is repeated till the silver is of sufficient fineness. 

^uring the refining with niter the dampers of the furnace must be closed 
*^a the furnace left partly open, for the reason that the temperature of the 
silver would become higher than the necessary melting point. ^ 
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To ascertain if the silver is of sufficient purity a portion of the slag is 
moved away from the center of the fluid metal by a rod or stirrer: if the 
metal appears extremely brilliant, without any decided movement or the 
least discoloration, such as appears so notably in cupellation, it is suffi. 
ciently fine. Here, likewise, will an experienced melter predict the fineiie8& 
of the metal within one one thousandth from its appearance in the crucible. 

The silver is then again skimmed of its dross, a little powdered charcoal 
added, left to ignite, thereby reducing any base-oxides formed, and the 
skimming repeated with additions of charcoal, until the metal presents a 
clean, bright surface. 

The metal is then covered with a thin layer of charcoal dust, and left to 
tranquillize for a short time. Should the temperature of the fire have 
become too low and the silver having lost its decided movement, the damp- 
ers are opened prior to the last skimming of the slag, the crucible after- 
wards covered and the furnace door closed, which rapidly increases the 
heat to the proper temperature. Molten silver, undergoing a long treat- 
ment with niter, frequently shows a peculiar bubbling, which seems una- 
voidable. Should the bubbling of the silver continue, repeated stirring 
with a black lead spatula must be resorted to, keeping the metal covered 
with charcoal dust, till the bubbling has ceased. If this metal, while in 
a bubbling condition, should be poured into a mold, it would very likely, 
at the point of solidification, sprout at the surface into most minute parti- 
cles; if covered by a heavy lid heavier effervescence follows, lifting the 
cover. In this case the bar is not marketable. The minute particles are 
often carried quite a distance from the mold, accumulating in sufficient 
quantity to be swept up. The cause of this is difficult of explanation, 
though it might be attributed to long refining with niter; the silver being 
constantly covered may occlude some of the oxygen of the niter, more so* 
in the presence of copper. 

The time occupied in making a silver melt is generally one and one half 
hours, and the refining with niter from one half hour to three hours, depend- 
ing upon the amount of base metals present. 

To make the resulting bars presentable for the trade, smooth rectangular 
iron molds, capable of holding from one thousand two hundred to one 
thousand four hundred ounces, are smoked in a chamber by burning resin 
or turpentine. 

When the silver in the crucibles has been treated as just described, and 
the necessary fineness acquired, the mass is thoroughly stirred; the cruci- 
ble with its contents is then withdrawn from the fire by first drawing a bar 
from the grate on each side of the crucible, forcing the fuel into the ash- 
pit. A pair of clasp tongs connected by pulleys to a crane is then made 
to encircle the crucible at its middle. The crucible is thus lifted o^*^^ 
the furnace, and the metal cast into the smoked mold by a workman hold- 
ing the end of the clasp tongs and tilting the crucible. Another man 
retains the pulley chain to assist in its guidance; a third removes the 
charcoal from the spout of the crucible by means of a stick, so as to render 
a clear stream of the metal. Each mold, when sufficiently filled, is covered 
with a closely fitting iron lid. The crucible, emptied of its contents, ^ 
returned to the furnace, the iron bars that were withdrawn replaced, and 
the ignited fuel taken from the ash-pit, thrown into the furnace around the 
crucible, which is again charged with more silver. A crucible, if carefully 
handled, sei-ves for about twelve charges, and if it has not been subjected 
to excessive uses of niter, may even be oftener used. 

During the pouring of the metal (each crucible charge making three 
bars) two samples are taken and poured into a small mold, one from the firs 
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and one from the last pouring. The samples (for the assay of the metal) 
are stamped with the same number as the corresponding bars. Sometimes 
the metal is bailed from the crucible by means of a plumbago dipper, with- 
out having to disturb the grate bars, into a smaller crucible previously 
heated to a bright red, capable of holding sufficient metal for a bar at one 
time. This smaller crucible is placed in a carrier, which, upon lifting the 
crucible, retains it below the center. To the ends of the carrier cross-bars 
are welded on. When the crucible is about two thirds full two men lift 
the crucible, tilt it, and pour the metal into the mold by means of the car- 
rier, thus repeating until the three bars are cast from each crucible, and in 
^very other respect following the principles as recorded above. 

When the bars have solidified they are turned out of the mold, and 
immersed in water slightly acidulated with sulphuric acid. These fine 
flossy appearing bars are weighed and stamped. 

The bars, when manipulated as above described, average nine hundred 
and ninety-eight fine, the standard of the trade being nine hundred and 
ninety-seven and one half fine, and they are generally exported to the 
Indies and China. This silver could be refined to a fineness of nine hun- 
dred and ninety-nine to nine hundred and ninety-nine and one half, which, 
however, is not desirable, as the mints make no allowance for such fine 
silver, the standard for commercial purposes being nine hundred and 
ninety-eight fine. 

When the fine silver is to be operated upon for coinage, it very seldom 
has to be refined upon melting, especially when obtained by the sulphuric 
acid process, the base chiefiy consisting of copper, which is the alloy for 
the coin; the silver, unlike the gold, generally being sufficiently tough, 
though some lead may be retained. All silver coin contains some lead. 

The crucibles, as in the first place, are charged with the silver, w4th the 
addition of a little borax, and after being skimmed clean, the contents are 
bailed into warmed and oiled molds, holding about eight hundred ounces 
each.* 

It is requisite to always keep the silver covered with charcoal dust, to 
prevent its volatilization by free contact of the air. Each melting, includ- 
ing the pouring out, will occupy about two hours. The necessary assay 
samples are here likewise taken. 

REDUCTION OP THE DROSS IN MELTING GOLD AND SILVER. 

The slag resulting from the silver melting is fused in old crucibles, either 
'With potash or with a large portion of borax, which in both cases will form 
aregulus in the bottom of the crucible; or it is melted with litharge and 
ti^^ or glass, forming a regulus, which is afterwards cupelled. 
All the regulus obtained from the various processes are melted into a 
J>ar and assayed, to check the account of each manipulation. After this 
J|iey are remelted into larger bars and supplementarily refined, for the 
P^^se of again extracting with fresh alloys. 

A^ *^^ ^^^ crucibles, the slags, the ashes of the fuel, the dross and ends 
the furnaces, sweepings, etc., are finely pulverized in a chili mill, con- 
^^^?[^g of two castiron grinding rollers of twenty-eight inches in diameter, 
tim ^^^^S a twelve-inch face. The pan thereof, revolving twenty-four 
wi?h^ P®.^ minute, is made of castiron four and one half feet in diameter, 
^^^ a rim attached of six inches in height and one inch in thickness. 

'^ pan has a die two inches thick. 
xn^f \ *^^ material has been ground it is sifted, whereby any shots off 
etat are recovered, and the pulverizecL material, is ftrthm/Treated in|( 
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amalgamators to recover a further amount of precious metals. The tail- 
ings hereof are concentrated, the concentrations dried in large ovens, and 
sold, to be smelted at lead works. The melter and refiner is credited with 
these savings. ♦ ^ j . 

The shots of metal obtained from the sifted " sweeps ^ are associated with 
a large amount of iron; they are melted when a suitable quantity is ob- 
tained in an old crucible, with an addition of borax, and treated, to obtain 
a regulus,Vith sulphur, as before described for treatment of gold with a 
large percentage of iron. 

The amalgam is retorted, melted, and treated in like manner with sul- 
phur to convert the iron into sulphide, by which means in both cases a 
regulus is obtained of very fair metal, with iron sulphide on the surface, 
which, after cooling, is readily detached. During the year, by the described 
process, a great deal of base bullion, containing a large proportion of lead, 
is accumulated. This is finally treated in a reverberatory cupel furnace, 
producing an alloy of fine gold and silver. 

SEPARATION OF ALLOYS RICH IN COPPER. 

Alloys very rich in copper are melted and then granulated. These 
granulations are placed on the hearth of a reverberatory furnace. The 
hearth, in place of bricks, is composed of heavy iron plates, whereby upon 
heating the copper becomes superficially oxidized. The mass is then with- 
drawn from the furnace, and thrown into large, leaden vessels, and boiled 
with sulphuric acid of 20 degrees Baume, with repeated stirring, to dissolve 
the oxide of copper formed in the furnace. The copper solution is siphoned 
into a vat below, and the remaining granulations are washed on sieves to 
remove the adherent acid, and these sweetened granulations again super- 
ficially oxidized in the furnace. 

This process must be repeated several times. The first copper liquors 
are used to dissolve the oxide of copper till they are 30 degrees Baume. 

Some silver will eventually become oxidized, but not till nearly all of the 
copper has been extracted. The sulphate of copper solutions are tried for 
silver by reaction with salt. Upon concentrating the copper solution to the 
degree for crystallization, scrap copper is added, thereby reducing any sil- 
ver present to its metallic state. 

The concentrated copper solution is allowed to stand until clear, and i8 
then run off into vats for crystallization. The sediments remaining are 
gathered and treated in the usual manner, and finally melted. 

The alloy remaining and containing very little of its original copper is 
next treated with boiling concentrated sulphuric acid, provided the proper 
proportion of silver and gold was found by assay in the original copper 
alloy, and proceeded with as parting on the large scale with alloys, ij^ 
however, there is not sufficient silver present in the alloy, it is melted witn 
additions of niter, and the resulting argentiferous gold submitted to the 
extraction process. . 

This method is adopted to save the large amount of sulphuric acid in- 
volved if such alloys are treated direct with concentrated sulphuric acio, 
as the dilute acid readily dissolves the oxide of copper, without the wast- 
age of the sulphuric acid. 
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SEPARATION OF SILVER FROM GOLD IN THE MOLTEN STATE BY CHLORINE GAS. 

In 1838 Mr. L. Thompson investigated the action of chlorine gas in the 
separation of silver from gold while in the molten state, the result of which 
he presented before the Society of Arts of England, who printed such in 
1840, in which he states: 

That not only has gold no affinity for chlorine at red heat, but it actually parts with 
it at that temperature, although previously combined; that is to say, the chloride of gold 
is reduced to its metallic state by heat alone, and it cannot, therefore, possess any affinity 
for chlorine when red hot. This, however, is not the case with those metals with which 
it is usually alloyed. It offers, therefore, at once an easy and certain means of separation 

The application of these facts is all, therefore, to which I can lay claim, as the facts 
themselves have been known for many years, and the reasons why they have not so been 
applied is, that hitherto chemists have not directed their attention to this art, but have 
left it entirely in the hands of the assayers, who are, for the most part, ignorant of 
chemistry. 

Mr. B. F. Miller, assayer of the Sydney Mint, Australia, in 1867 practi- 
cally applied this treatment for the separation of the silver from the gold 
while in the molten state, it being the most economical process they could 
there apply, owing to the high price of acid in that country, as well as the 
most important feature of having no crude silver for the " acid parting 
process." Even in having a supply of fine silver on hand, which, after 
each refining, would have to be again treated with crude gold, the expense 
of such process is large, the refining charges of crude silver being lost to the 
metallurgical works. Such was the case frequently at the San Francisco 
Mint, prior to the large yield of silver from the Comstock. 

Miller^s process is patented both in the United States and England, and 
has been successfully used in the Royal Mint of London, by Mr. Roberts 
Austin, in " toughening " extremely brittle gold in a comparatively short 
time, and in a more economical manner than that with corrosive sublimate. 
Mr. Miller describes the process as follows: 

The furnace required for this operation is the ordinary melting furnace, with the flue as 
near the top as possible, so as to allow of the crucible standing high up in the furnace, 
Without being cooled by the draught, and of such a depth that the bottom of the crucible. 
When it is placed in the fire, is not more than three inches above the grate bars. The fur- 
^%f IS generally twelve inches square. 

The covering of the furnace consists of two fire tiles, seven and one half inches long 
and hfteen inches long, one of which has a slot or hole in the center to allow the chlorine 
jubes to pass through. An iron cover would become too hot for the convenience of the 
Workmen. 

The crucibles employed for the refining are the French white fluxing crucibles. They 
«re fitted for use by filling them with boiling aqueous solution of borax, letting it remain 
thf ^^^ for ten minutes, then pouring it out, and afterwards drying them. The crucibles 
fan P^^Pared are heated to redness, whereby the borax forms a glaze on their inner sur- 
face, thereby rendering them impervious to the infiltration of the very liquid chlorides of 

apli**^f"i "^^^ ^^^ refining they are placed within black lead crucibles as a precaution 
gainst loss, should the furnace crack, which, however, seldom happens, 
for t)f ^^'^^'^l^s ^^6 covered with loosely fitting lids, with the requisite holes through them 
inch -^ Pf.ssage of the clay chlorine pipes, etc. Ordinary clay tobacco pipe stems, one half 
answ ^ ^^ameter, twenty-two inches long, three sixteenths inch bore, have been found to 
exnr 1^®^^ for the purpose of passing the gas through the molten gold. (Pipes are now 
pressly furnished for this purpose by the jBattersea Crucible Works in England.) 

Before 



ntlT -i^ immediate using, the lower end of the pipe should be heated for about ten min- 

to fiff ^^^orine generator consists of the best stoneware acid jarsj capable of holding ^— 
a yui^^^. gallons, and furnished with two necks. One of these openings is stopped ^ 
*^be ^^^^^ India rubber plug, through which two glass tubes pass tightly— the edu 
iatt^«^ ^^® safety or pressure tube, the length of the former beings few injches^-ani 
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The other opening is intended for introducing oxide of manganese, etc., and is closed 
with a leaden plug, covered with a stout piece of India rubber, and wdl secured. 

On the bottom of the generator is placed a draining layer, so called, of small quartz 
pebbles, down nearly to the bottom of which the pressure tube should extend. Un this 
faver should be placed from seventy to one hundred pounds weight of bmoxide of man- 
ganese in grains, in pieces of about one quarter inch cube, sifted from powder. This 
quantity will be sufficient to effect many refining operations, and will obviate the neces- 
sitv of repeated dismantling of the apparatus. . » . -, . -, • 

Each generator should be suspended to about half its height in a galvanized iron water 

The chlorine gas is produced, when required, by pouring common hydrochloric acid 
down the safety tube, the apparatus being warmed by means of gas burners beneath the 

The gas is conveyed from the generators by means of a leaden pipe fitted with branches 
to supply the several furnaces, all intermediate connections being formed by means of vul- 
canized india rubber tubing, which, if screened from direct radiation from the fire, stands 
the heat well, even immediately over the furnace. , , , , ., j j 

All ioints between the various pipes and india rubber tubes are easily secured and 
rendered perfectly gas tight with a cement consisting of a thin solution of india rubber in 
chloroform. , , ,-, j: i a* ii 

Screw compression clamps on the india rubber tubes give the means of regulating the 
supply of gas as required, and enable the operator to shut it off entirely as soon as the 
refining is over. The chlorine then, having no means of escape, accumulates m the gener- 
ator, and soon forces all the acid up the safety tube into a vessel placed above to receive 
it: and the acid no longer acting on the oxide of manganese, the supply of gas of course 
ceases. Two such generators as are here described, and three ordinary gold-nielting fur- 
naces, have been found capable of refining daily about two thousand ounces of gold, con- 
taining about 10 per cent of silver, between nine a. m. and two p. m. 

The French crucibles, say size seventeen or eighteen, duly prepared with borax, having 
been placed in the cold furnace and slowly and carefully heated to dull redness, the gold, 
from six hundred to seven hundred ounces to each crucible, is introduced and tne tire 
urged until the metal is melted, the necessary generation of chlorine having meantime 
commenced by the introduction of a Uttle hydrochloric acid poured down the safety tube 
into the generators. ^ , , . x ^ r r „i^„ „,« 

As soon as the gold is melted, from two to three ounces of borax, in a state of fusion, are 
poured upon its surface. If the borax is added sooner it acts too much on the lower part 
of the crucible, and if thrown in cold is apt to chill the gold. The clay pipe which is to 
convey the chlorine to the bottom of the molten gold, is now introduced. At the niomem 
of its entering the molten gold, the screw compression clamp is slightly loosened, so as to 
allow a small quantity of gas to pass through it, and thus prevent any metal rising and 
settling in the pipe, which is then gradually lowered to the bottom of the molten gold, 
where it is kept by means of a few small weights attached to the top. The compression 
tap is now quite relaxed, and the gas is heard bubbling up through the molten metal, wlucn 
it does quietly and without projection of globules from the pot. 

Sufficient hydrochloric acid must be added to the generators from time to time to keep 
up a rapid evolution of chlorine. The column of liquid in the safety tube acting as ii 
does like a barometer, affords a ready means of knowing the pressure in the generator, 
and of judging of the rate of production of the gas, as well as at once showing by its lau 
if anvthing irregular has occurred, such as a leak or a crack of the chlorine pipe or cruci- 
ble. From sixteen to eighteen inches in the safety tube correspond *<> and balance one 
inch of gold in the refining crucible. When the chlorine is first introduced into the molten 
gold, a quantity of fumes is seen to pass up from the holes in the crucible lid; these are 
not chloride of silver, but the volatile chlorides of some of the baser metals, and they are 
especially dense when much lead is present in the alloy under treatment, forming a wm^ 
deposit on any cold substance presented to them. After a time, longer or shorter accord 
ing to the impurities in the gold, the fumes cease. So long as anv decided quantity oi 
silver is present in the molten gold, the whole, or nearly the whole, of the chlonne ij 
absorbedriittle, if any, appearing to escape and to be thus wasted, and it is found tnai 
the better the supply of chlorine, the quicker is the operation. It is essential in using 
chlorine that the gas should pass to the very bottom to effect a complete refin age. . 

As soon as the operation is nearly over, fumes of a darker color than those observed a 
the commencement make their appearance, and the end of the ^ehnage is indicatea oy 
peculiar flame or luminous vapor of a brownish-yellow color, occasioned by t^e free a« 
now waste chlorine escaping, which can be seen on removing a small plug which ms ii 
a hole in the fid of the pot. This, however, of itself is not a sufficient indication- | 
process is not complete until this flame imparts to a piece of white tobacco pipe, or si»»/ 
substance, when held in it for a moment, a peculiar reddish or brownish-yellow stain, 
long as it gives any other color, the refinage is unfinished. _ x m «^r. opnt of 

When these appearances are observed usually tor gold containing about 10 ?er ceu ^ 
silver in about an hour and a half from the introduction of chlorine the gas is fhui 
and the crucibles removed from the fire; the white crucible lifted out of the blaCK^^^ 
and, together with its ' contents, allowed to stand for several minutes, until tne f 
becomes cool enough to set or solidify. The chloride of silver, which remains liquid m 
longer, is poured off into iron molds. The crucible is then inverted on an iron ta^^' ^ ^ 
the stiil hot gold falls out in the shape of a cone. This is slightly scraped and tnru 
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hissing into a concentrated solution of common salt to free it from any adherent chloride 
of silver. An aUoy containing originally 89 per cent of gold, 10 per cent of silver, and 1 
per cent of base metal, will yield, on an average, a cake of chloride weighing, with a little 
adherent borax, fifteen ounces for every one hundred ounces operated on. 

It is necessary to very carefully dry and heat the molds into which the chloride of sil- 
ver is poured, as the slightest moisture causes the latter to be violently dispersed, to the 
great risk of the bsi^standers. 

The gold is now fine, and simply requires melting into ingots. 

As before stated, it is found that all these operations can readily be performed, and about 
two thousand ounces refined per day in three .common melting furnaces, in five hours; 98 
percent of the gold originally contained in the alloy operated on is then ready for delivery. 
The other 2 per cent remains with the chloride of silver, partly in the metallic state and 
partly in a state of combination with chlorine, and probably with silver. To free the 
chloride of silver from this combined gold it is melted in a boraxed white pot, with the 
addition of from 8 to 10 per cent of metallic silver, rolled to about one eighth of an inch 
in thickness. The chloride of gold is by this means reduced at the expense of the metal- 
lic silver, chloride of silver being formed, while the liberated gold sinks, and melts into a 
button at the bottom of the pot. As soon as the whole is thoroughly melted the crucible 
13 removed from the furnace and allowed to stand about ten minutes, and the still liquid 
chloride of silver is then poured into larger iron molds, so as to form slabs of convenient 
thickness for the next operation, that is, the reduction to the metallic state. 

After the fusion of the chlorides a small quantity of a curious spongiform substance 
adheres to the sides of the crucible used, probably consisting of subchloride of silver; but 
since it always contains a little gold, care has to be taken in pouring off the fluid chlorides 
to prevent this auriferous sponge from falling out and mixing with them. The slabs of 
chloride of silver are reduced without difficulty by plates of wrought iron or zinc in the 
usual way. 

Besides the separation and recovery of the silver, as above described, another useful 
end is gained by this process— that of having converted the "brittle" into "tough" gold. 

In the metallurgic treatment of the precious metals, some loss is always sustained; but 
that, in the process here described, is found very small. The average loss of gold in oper- 
ating hitherto has been found to amount to nineteen parts in every one hundred thousand 
of alloy treated, which is considerably less than would be met with in toughening an equal 
amount of gold with corrosive sublimate in the ordinary manner. The loss of silver has 
amounted to two hundred and forty parts in every one hundred thousand of alloy oper- 
ated on (containing originally, say 10 per cent of silver). There is no doubt that a con- 
siderable portion of both these losses would be recovered on further treating the crucibles 
and ashes remaining after the operation. In refining, on the large scale, gold containing 
10 per cent of silver, the cost of the operation in Sydney is about 5 farthings per ounce. 
The fineness of the gold produced by this process varies from nine hundred and ninety- 
one to nine hundred and ninety-seven in one thousand parts, the average being nine hun- 
dred and ninety-three and one half. The remaining six and one half thousandths are 
silver, and this compares favorably with any of the previously known practical processes. 

The silver resulting from this method of refining is tough, but its quality varies some- 
what according to the gold originally operated on. If the alloy treated contains much 
copper, the greater part of this remains with the resulting silver, but the other metals are 
nearly all eliminated. 

The fineness of the silver hitherto obtained has varied from 918.2 to 992 in one thousand 
parts, the average being 965.6. Analysis of the silver resulting from the refinage of gold, 
Known originally to have contained, among the base metals in the alloy, copper, lead, anti- 
DCiony, arsenic, and iron, gave the following results; 
§?lver 972.3 

^!-:::::::::::::::::::::::::::::::::::::::::::''--: 1-? 
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REDUCTION OF THE CHLORIDE OF SILVER OBTAINED BY '*MILLEr's'' PROCESS. 

In a paper subsequently read before the Royal Society of Victoria, Dr. 
^ I^^jbius, assayer to the Sydney Mint, described a new apparatus for the 
^aucing of the chloride of silver obtained by Miller's chlorination process. 
^6 describes his process as follows: 

onpV^^^' Messrs. De la Rue and Hugo Miller, in London, constructed a galvanic battery, 
othpr 1 ^^ic^ consisted of fused argentic chloride the thickness of a goose quill, the 
an t ^ ^^ cylinders of zinc. Adopting this principle, I have endeavored to construct 

.apparatus which should fulfill the requirements before referred to. 
two if ^ operating successfully with a small model, which allows the reduction of about 
JQodifi ^^^^^ and fifty ounces of argentic chloride in one operation, I have, with slight 

"^lucations, constructed an apparatus which will reduce from or^ thous^B^ P^^^M /^ 
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dred to one thousand five hundred ounces of argentic chloride in twenty-four hours. The 
apparatus and its dimensions are as follows: . , , ,, . 

Two thick boards, fifteen inches long, are joined together on both ends by three strong 
battlns so as to form an open box without a bottom, th rteen inches long by fourteen 
inches wide, and fifteen inches high (inside in easurement). ^he two hoards forming^^^^^^ 
leneth of the box or frame contain seven vertical grooves, one half mch wide, and one half 
nch deep at in?e?vals of one and one half inches .from each other. These grooves are 
cut down to a length of twelve inches, leaving three Inches of each board forming the legs 

^ At\he Tel^mination of these grooves passes horizontally a narrow slit, one half inch 
deep, and along the whole length of each board, into which a strip of metallic sUver one 
half inch wide and the thickness of about a three-penny piece, is tightly fixed, projecting 
on one side of the frame about eighteen inches beyond each board. 

The seven grooves, already alluded to, are for holding zmc plates, one half inch thick 
fourteen inches long, and twelve inches high, which rest on both sides on the strips of 
silver, which, as just described, are ammed horizontally into the sides of the two boards. 
A connection is thus estabUshed between the seven zinc plates and these strips of silver. 

The second part of the apparatus consists of a wooden frame, cut out of a solid board 
one inch thickfand supplied with two large iron handles. This frame is the same length 
as the box holding the zinc plates, but three inches narrower It c^^tams, <)n each side 
parallel to the direction of the zinc plates, twelve slits, one half inch long, which hold 
silver bands, one half inch broad and the thickness of a threepenny piece. These silver 
bands are passed through the slits in the board, so as to form on each side of it six loops, 
eleven and one half inches in length and seven eighths of an inch wide The six loops on 
one side are exactly opposite to those on the other side of the boards, at a distance of 
about nine inches. They are intended to hold the slabs of argentic chloride, which are 
twelve inches long, ten inches high, and about three fourths of an inch thick, and are put 
through these loops lengthwise, projecting on each end about one inch beyond the silver 

^^The* whole frame holds, as before stated, six of these slahs of argentic cbloride. which 
are placed between the six spaces formed by the seven zmc plates, from which latter they 
are about one quarter inch apart on each side. , ., , r 

>The projecting horizontal strips of silver jammed into the sides of the lower frame are 
*^jen connected with the ends of the silver forming the loops i" which the argentic chlo- 
ride is suspended, and the whole apparatus, thus charged, is placed in a tub iiUed with 
water. After a short time galvanic action is discernable, tlie liquid gets graduaUy 
• warmer, and a strong galvanil current is observed. After about twenty-four hours the 
action has nearly clased, and the whole argentic chloride is found to be completely 
reduced to metallic silver, which retains in the silver loops the same shape and ou^ 
wardly also nearly the same appearance, as when first introduced as argentic cWoride. 
The latter contains always more or less chloride of copper (eliminated together with the 
silver, during the operation of refinage by chlorine), which is reduced together with the 
chloride of silver; In fact, this soluble chloride of copper helps to act as an exciting 
liquor for the battery. In the first experiments a weak solution of salt (chloride of 
sod"um) was used as exciting liquor, but it was found that this could be dispens^^^^^^^ 
and only common water used. The action, however, is, in this case, a little retarded, ana 
does not become powerful until about two hours after the battery is set. .^Y psing a part 
of the resulting liquor from a previous reduction 9f argentic chloride, and which contain 
chloride of zinc, it has been found that the galvanic action sets m very rapidly, and accel 
erates thereby the completion of the reduction. :„^flTT- 

No acid is used; andrtherefore, the amount of zinc used m each reduction has mvan 
ably been found to be almost the theoretical quantity required to combine the chlonne 
of the argentic chloride treated with the metallic zmc, in order to form chloride of zinc. 
The q uantity of metallic zinc thus used was always from 24 to 25 per cent of the weight of 

'^k^Teducet'sl^^^^^ Istnei out in acidulated water, in order to remove the basic and 
oxychlorides, and finally in pure water, while still suspended in the si yer loops, a 
soon as it is taken oft the last boiling, it is immediately ready for the "Jf It^^S P^i? S"^ 
the heat from the boiling water dries the porous mass of silver sufficiently to allow or i^ 
immediate melting. ThI seven zinc plates, when first used, weigh about one hundred and 
forty pounds avoirdupois; the six slabs of argentic chloride of the dimensions already 
given, weigh about one thousand four hundred ounces troy. 

^ The zinc plates are used over again, until too thm for that P^^^P^ff' ^.^^P *^f/edS 
remelted an^ cast into new plates. It has been found that the quantity of zinc usea 
little, if at all, increased by prolonging the time of connection with the silver Plates atte 
the reduction is completed; the whole apparatus, when once set in operation, can, tner 
fore, be left to itself until it is found convenient to melt the reduced silver. .^ 

While this apparatus reduces the argentic chl9ride much quicker than if t he i a ti^ 
simply placed in contact with zinc or iron p ates, it obviates any handling of the arg 
chloride from the time the latter has been placed in the silver loops until the reducea 
ver is ready for the melting pot, advantages which have been fully appreciated by tuo 
who formerly had to resort to tedious and disagreeable manipulations. 
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The supervision of the mints by law is committed to one principal 
officer, named the Director, who is under the general control of the Secre- 
tary of the Treasury. The operation of each mint is divided into several 
departments, such as: receipts and disbursements, assaying the precious 
metals, including the primary melting for assays, melting and refining for 
coinage, coining in all its branches. 

It is regulated by law that the gold bullion brought to the mints for 
coining shall be received and coined by the proper officers, for the benefit 
of the depositors; and that it shall be lawful to refuse at the mints any 
deposit of less value than $100, and any bullion so base as to be unsuit- 
able for the separation. The gold bullion is received by the proper officer, 
who weighs it in the presence of the depositor, records the transaction with 
its description, and gives a receipt j the hours for such receival being 
from nine to twelve A. m,, daily, Sundays and holidays excepted. The 
deposit is at once sent to the deposit melting room, melted under the 
supervision of the Superintendent by proxy, who also records the trans- 
action, together with the nature of the gold deposit; it is then re-weighed 
in the receiving room and assayed without delay. The exact mint value 
is determined, and upon the following day the depositor receives a warrant 
drawn on the cashier for payment of his deposit in coin, deductions being 
made according to the following tariff of charges : 

Deposit and Melting Charge. 

On all bullion (or coin) not required to be parted or refined: 

For each melt of 1,000 ounces, or less $1 00 

For each melt over 1,000 ounces _ ...One tenth of 1 cent per ounce. 

Parting and Refining Charges. 

i. Farting Gold and Silver or Refining Gold— Rate per Ounce, Gross. 

Bullion containing less than 200 M gold 2 cents. 

Bullion containing from 200 M to 399A M gold - 3 cents. 

Bullion containing from 400 M to 699| M gold 4 cent«. 

Bullion containing from 700 M and over gold 6 cents. 

Bullion containing over 100 M base metal, additional ^ cent. 

And, in addition to the above, on deposits requiring parting (except silver purchases) 
or refining gold : 

For each deposit of 1,000 ounces, or less $1 00 

■For each deposit over 1,000 ounces One tenth of 1 cent per ounce gross. 

For gold coin or standard gold bars the rate per ounce charged will be imposed only on 
the number of ounces required to be refined to raise the whole to standard. 
Silver allowed the depositor is calculated on the basis of refining the gold to 990 M. 

2. Refining Silver — Rates per Ounce^ Gross, 

Bullion containing less than 897 M silver 2 cents. 

Dttllion containing 897 M to 979J M silver 1^ cents. 

^ulhon containing 980 M to 997} M silver 1 cent. 

In addition to the above, on silver deposits requiring refining (except purchases) a charge 
on each deposit of— 

Jj<»0 ounces or less - $1 00 

^er 1,000 ounces - One tenth of 1 cent per ounce gross. 

J Or standard or sterling bars the rate per ounce will be imposed only on the number of 

4Jices required to be refined to raise the whole to the fineness of such bars. 

a r fi -^ t)ullion below 997^ fine, not containing gold, deposited for fine bars, is subject to 

ar? ^"^^ charge. Silver "bullion, deposited for bars, will be computed at $1 per stand- 

jJt ^^iJce. Silver parted from gold deposits will be purchased at the rate fixed by the 

^•or of the Mint, which at present per ounce standard. 
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Toughening Charge. 

Gold bullion ^ to 2 cents per ounce gross. 

Silver bullion J to 1 cent per ounce gross. 

Alloy Charge. 

On the number of ounces of copper required to reduce the bullion to standard, 2 cent^ 
per ounce, troy. 

Bar Charge. 

On bullion deposited for fine bars not required to be parted or refined, and for standard^ 
sterling, or unparted bars : 

Bars of fine gold, per $100 value -- 10 cents. 

Bars of standardgold, per $100 value __ - 10 cents. 

Bars of fine silver, per ounce fine.- i cent. 

Bars of standard silver, per ounce standard 5 cenfc. 

Bars of sterling silver, per ounce gross - — k cent. 

Bars of unparted bullion, per ounce gross - J cent. 

No deposit of bullion is received of less value than $100, or so base as to be deemed 
unsuitable for the operations of the mint. 

Since the free coinage of silver has been abandoned, the mint receives 
silver bullion for parting only, returning to the depositor, after the comple- 
tion of such parting, fine silver bars, for the value of the silver, and coin 
for the gold that such bullion may have contained, deducting the charges 
for parting, etc. 

The exception to the above being the purchase of silver by the Govern- 
ment to cover the amount of silver coinage per month, as provided for by 
the " Bland Act." By said Act the silver bullion is purchased by the 
Superintendent for the Government at the market rates^which are gov- 
erned by the daily London quotations, allowing for the variation in ex- 
change. 

The gold or silver employed for being coined into money is invariably 
alloyed with copper, and it is enacted that the United States coin shall 
consist of nine hundred parts of either the gold or silver and one hundred 
parts of copper in one thousand parts. 

The English standard of the alloy is in the proportion of twenty-two 
parts of either of the pure precious metals to two parts of copper. The 
basis of silver bullion valuation is sterling, containing 11 oz. 2 dwts. of 
silver and 18 dwts. of alloy in the troy pound, and assays are there reported 
as "better" or '' worse" than standard in dwts. per pound, according to the 
excess or deficiency of alloy; the corresponding millesimal fineness is 925 
silver and 75 alloy; therefore, 75-5-18=4^ per 1,000, is equivalent to 1 dwt 
per pound; as, for instance, our coin is 900 silver and 100 alloy, is 100—75 
=25 per 1,000, or 6 dwts. "worse," 

Gold with copper forms a ductile alloy of a deeper color, harder and 
more fusible than pure gold. "^ 

Silver that contains 10 per cent of copper is more fusible, harder, ana 
more suitable to friction than pure silver. It is thereby also rendered sono- 
rous, while its color is but little impaired. Even with equal weights of 
silver and copper the compound is white. The maximum of hardness is 
attained when the copper amounts to one fifth of the silver. 

All the fine gold and fine silver, as also all unparted bullion, is trans* 
ferred and debited to the melter and refiner of the mint, who is held 
responsible for all bullion received by him until refined, cast into ingots ot 
standard metal, and transmitted to the coiner. * 
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MOLDING OF INGOTS OP THE ALLOYED GOLD OR SILVER. 

The fine gold and fine silver is arranged by weight into distinct melts, 
for the proper addition of the alloy of copper, and placed in the order of 
their number. In accordance with the amount of gold these arranged 
melts contain, they are alloyed with copper, the silver by weight occurring 
in the fine gold being allowed for as copper, by which means the melts 
are brought to their standard. 

These melts are taken to the gold melting room, where the furnaces 
have been prepared and the black lead crucibles are at a red heat for the 
reception of the metal. 

In Europe the silver ingot melting is done in wrought iron crucibles, 
each capable of holding four thousand ounces. 

In the crucible some pulverized charcoal is strewn, to neutralize oxida- 
tion of the copper of the alloy; a hood is placed over the furnace, through 
which the bars are carefully placed into the crucibles, as well as the cop- 
per alloy. By using the hood, any metal will be prevented from falling 
into the fire, as a small piece of copper lost would condemn the ingot melt. 
When the gold bars are melted, further additions are made, consisting of 
clippings, blanks, etc., which are returned from the coiner^s department, 
until the crucible is about three quarters full. These clippings are made 
into bundles by placing them in an iron clasp, which in diameter corre- 
sponds with the interior of the crucible, and they are introduced into the 
metal by placing a ring of from three to four inches deep, cut out from 
another crucible, on top of the melting pot, by which this ring acts as a 
funnel, as otherwise these bundles, being about nine inches long, would 
project over the rim of the melting pot, and, as before fusion they become 
pasty, portions thereof would fall into the fire. 

When the metal is in a state of fusion and the temperature deemed ade- 
quate, the surface of the metal is sprinkled with very finely pulverized 
charcoal. This covering tends to the reduction of any oxide of copper 
formed on the surface of the metal, and the charcoal is allowed to act for 
a short interval. The charcoal not only assists in the removal of the oxy- 
gen, but also prevents absorption of a further amount when the metal is in 
a state of rest. These are very important facts to be borne in mind in 
melting for coinage ingots, as otherwise they would be rendered brittle. 

To the molten alloy a previously heated stirrer is introduced, and the 
whole mass is thoroughly mixed by churning the stirrer up and down for 
quite a time, this being one of the most essential parts of the operation, as 
the specific gravity of the gold is so much greater than the copper; and a 
perfect alloying of the metals is here accomplished, so that each and every 
subsequent ingot cast be of standard fineness. The metal is ladled out 
and poured into vertical iron molds, each dipper of metal containing two 
ingots. During the pouring a circular motion is given to the metal in the 
<lipper, so as not to permit the molten mass to subside. The ingot molds 
are in two sections, slightly varying from rectangular, and composed of three 
s^arate pieces of planed iron, which permit of the ingots easily falling out 
after they are set. Each mold is bound with a clasp, tightened by a set 
screw. The molds are placed in an iron trough in sets of nine, at a con- 
cement distance from the furnace, and of a height to pour at ease. The 
^etal in the mold solidifies immediately, a workman grasps the mold, 
^hrows it upon an iron table close by, when another workman loosens the 
fiV^^iT' ^^ wliich the mold is caused to fall to pieces; he rejoins the pieces, 
^ghtly oiling the planed sides, and tightens the molds by theLset^prew -> 
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ready for use. This opening and closing is as rapidly performed by the 
workman as the melter pours into the ingot molds, which pouring, opening, 
and closing of the molds is continued until a certain quantity of ingots 
have been poured from one melting pot. Two sets of molds are used, alter- 
nating, as otherwise they would become too hot to make perfect ingots. 

As each ingot is exposed it is turned into a tray, where another work- 
man, by means of a pair of copper tongs, takes up a certain quantity of 
these ingots, plunging them hissing into cold water, yet retaining them with 
the tongs, immersing them, still hot, into a vat containing water acidulated 
with sulphuric acid, which operation softens and case-hardens the ingots, 
after which they are again dipped in water to remove the acid. 

As soon as one crucible has been emptied of nearly all its contents it is 
refilled for another melt. The other furnaces containing similar melts are 
emptied of their contents, one at a time, and the above operation repeated, 
until all the metal prepared for that day has been cast into ingots. 

The crucibles are withdrawn from the fire and the metal remaining in 
each crucible cast into open molds, which is used upon the following day 
with new melts. 

After the ingots have been washed of their acid, each is placed sepa- 
rately in a vise, and the rough edge trimmed by filing. 

From each gold ingot melt, two samples are cut for the assay; one from 
the first and one from the last ingot cast. These samples are taken to the 
assaying department, carefully weighed, put up in a slip of paper, marked 
with the corresponding number of the melt, and assayed. From the silver 
ingot melts, however, two samples are taken in the shape of granulations, 
one from the commencement of the pouring, and one when the last ingot 
has been cast. The ingots on account of their rapid solidification contract 
in volume and leave a hollow part (saucer shaped) on the top of the ingot. 
This portion of the metal is cut off by a shears, which is driven by a drum 
on a shaft of a driving pulley. At each revolution of the drum, the same 
being excentric, the shears, consisting of a vertically sliding steel jaw, in 
combination with a fixed steel lower jaw, are caused to open and shut. 
The hollow end of the ingot is placed therein, cutting off as much as the 
operator desires. 

The weight of a melt of gold ingots averages two thousand nine hundred 
and fifty ounces, composed of forty ingots for the coining of double eagles, 
or fifty-six of eagles, or seventy-two of half eagles. The size of an ingot 
being twelve and a half inches long, one and three quarters inches wide, 
half of an inch thick for the first, one inch wide for the second, and three 
quarters of an inch wide for the last. 

Each melt of ingots occupies about one and a half hours, including the 
stirring, pouring, etc. 

The melting of gold ingots is not in daily operation, such depending 
entirely upon the refined gold produced, and when the day is occupied for 
such purposes from three to four furnaces are run at a time, in which from 
eight to twelve melts are made. 

Each ingot is stamped with a distinctive number to designate the melt, 
so that if any error should appear the melt can be identified and the com- 
position traced. 

The silver, with its alloy, passes through the same stages as the gold. 

The average weight of a melt of silver ingots is about one thousand six 
hundred and fifty ounces, comprising thirty-five ingots for the dollar, the 
same for dimes, and seventy-two for quarters, the molds being of the sam« 
dimensions as for gold, the molds for dimes the same as for the dollajB. 
In the silver ingot melting room there are six melting furnaces, and witli 
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three melters and their necessary assistants, thirty-six melts of silver ingots 
constitute a day's labor, thereby producing about sixty thousand ounces 
of silver ingots in a day, which is accomplished in about six hours from 
the time the first silver, with its alloy, is placed into the heated crucibles. 

The working variations allowed in the gold ingots is not to vary each 
^ay from the standard mpre than one half of one thousandth, i. e., 899^ 
to 900^ fine in gold; and the silver ingots, each way, one and one half 
thousandths, ^. e., 898i to 901^ fine in silver. 

The bona fide mechanical loss of bullion incurred in the operation by 
the melter's and refiner's department, and of the coiner's department, is 
fixed by law. 

The necessary wastage allowed, with the approval of the Superintendent, 
is, in the case of the melter and refiner, not to exceed one thousandth of 
the whole amount of gold and one and one half thousandths of silver of 
the whole amount operated upon, and in the case of the coiner one half 
thousandth of the gold and one thousandth of the silver of the whole 
amount operated upon from annual settlement to settlement, at which 
time the annual clean-up is made, being a most thorough one, covering the 
receipts of all the residue. 

The floors of the melting room in the mint are composed of flagstones, 
covered with hexagonal castiron gratings of one foot in diameter, having 
one inch round holes. 

As soon as the melts are completed, the sections of iron are removed 
from the floor proper, from such places where there is any likelihood of 
metal having dropped, and the floor is carefully swept. The sweepings 
are vanned and the recovered grains dried. 

The ingot melts are taken to the melter and refiner's room, where each 
melt is weighed; the weight is registered in the day-book, and at the end 
of the day the surplus assay clippings, sweeping grains, filings, and residue 
bars, are added to the amount of the ingots, so as to show the apparent 
waste that has taken place. The ashes and cinders from melting the gold 
ingots, or those of the silver ingots, are ground up, and at the close of each 
month are cast into a bar and credited to the ingot account, gold or silver. 

The ingots are locked up in the melter and refiner's vaults, and remain 
there until such time as the assay trials have been made and an order for 
delivery on the coiner transmitted. This being done, they are sent to the 
office of receipts, weighed in the presence of the proper ofiicers, and a 
receipt there given to the melter and refiner by the coining department. 
On the other hand, when the melter and refiner receives clippings, blanks, 
and other pieces of metal from the coining department, he gives a receipt 
therefor to the coiner. 

Seven twelfths of the ingots is the amount of good coin produced, minus 
the ends cut ofi^, including all hollow, brittle, or badly melted ingots; con- 
sequently the amount returned to the melting department should not 
exceed five twelfths. Any amount over five twelfths of clippings, etc., 
returned is to the prejudice of the melter, as by carelessness or indiffer- 
ence of interest displayed by the melters this amount is liable to be 
^^rger, by which naturally the expense of coinage is increased. 

Upon the reports of the assays proving satisfactory, the ingots are» 
delivered as above described for coinage, condemning, however, such melts 
?8 are found to deviate from the standard beyond a certain amount. 
Ahese are either remelted, with some addition of alloy or fine gold, or sim- 
Pfy combined, melted, thoroughly stirred, and cast into ingots. 

The ratio of condemned melts of gold and silver ingots is in none of the 
^nts large, of which the San Francisco M^nt .h^s pi;o,duc|d the best record^ r> 
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The copper employed for alloying purposes is of the very best grade frota 
Lake Superior, refined at Baltimore, Maryland. Its fineness is nine hun- 
dred and ninety-nine and seven tenths, the remaining three tenths consist- 
ing chiefly of iron. 

It is the practice at some mints to remelt the copper for the purpose of 
subdivision, as well as for the convenience in making up the ingot melts. 
The copper in this case is melted in plumbago crucibles, and when it is in 
a proper condition for removal from the furnace it is cast into a series of 
small molds (previously oiled), arranged along the side of the furnace. 
As soon as the copper has solidified in the molds, it is turned over to the 
edge of a water tank, and with a smart shock the small slab of copper is 
thrown into the water, by which the oxide of copper formed on the face of 
the slab, during the momentary cooling upon settling, is removed. The 
remelting of the copper, unless skillfully accomplished, renders the copper 
brittle. No charcoal dust is used on the molten copper, as it would become 
"overpoled." In case the latter takes place the molten copper must undergo 
a short exposure to the oxidizing influence of the atmospheric air. 

The pouring must be effected at a high heat, as the metal chills very 
easily in the crucible, and must be executed with the least possible delay, 
since it would otherwise be liable to again become somewhat " dry " through 
the absorption of oxygen, rendering it brittle, in which case some charcoal 
must be added, which tends to the reduction of the oxide formed, allowing 
the charcoal to act alone for a short interval. But if too dry, "poling" 
must be resorted to with a pole of green wood, by which copious gases are 
evolved, and the reduction of the oxides is rapidly completed. This " pol- 
ing " also prevents the further absorption of oxygen while in a state of rest. 
The surface of an ingot of tough copper is almost level; if impure it sinks 
into a furrow or rises into a ridge. 

In concluding with the melting and refining department it may be well 
to state that in some mints the Reichhelm gas cupel furnaces have been 
introduced, in which the work is satisfactorily conducted, and it is but a 
mere question of little time when gas furnaces will be in operation for the 
melting of the precious metals, the preference for which is clearly percep- 
tible. 

THE COINAGE OF THE PRECIOUS METALS. 

Coinage is the act of fabricating money. In the departments of the 
coiners of the mints the gold and silver ingots received undergo nearly 
the same operation. For this reason a description of one will suffice for all; 
nor in such description is any one particular mint referred to, but a sum- 
mary of all, endeavoring to illustrate their methods combined in one. 
The ingots are weighed by the transfer clerk, in presence of a clerk of the 
melter's department and the receiving clerk of the coiner^s department, 
by which manner the accounts are checked, and are delivered into the 
coiner's office. A tag is placed on each set, and they are next conveyed to 
the rolling room, where they are subjected to flattening and laminating. 

THE ROLLING OF THE INGOTS INTO FILLETS. 

The rolling room contains several sets of rollers, large and small ones, 
composed of break-down and finishing rollers. The rolling mills ar^ 
driven by geared pulleys, receiving their power from the main driving 
shaft and pulley, which drives a shaft and adjusting couplings of the rolls- 
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The pressure of the rolls varies as to the size of the rolling mill, as for the 
first break-down rollers the pressure being about eighty tons. These rolls 
are generally made of chilled caststeel, with a face about twelve inches 
long and eight inches in diameter, to which the gudgeons are cast solid. 
Bach roll is driven independently by its own pulley in opposite direction. 
The boxes of the journals are made of brass, of which the lower half is pro- 
vided with babbitt metal gibs, extending to the full length of the bearing 
portion. 

The limit of play between the rolls is regulated by the action of a lever, 
which gives motion to screw wheels on top. Below these screws, cups are 
attach^, which rest on the upper brasses of the journal of the roll, by 
which means the upper brasses are always against the end of the screw. 
The contrivance, therefore, is such that the upper roll alone has an upward 
and downward, as well as its revolving movement^ the lower roll revolving 
gimply on its axis. The speed of the rolls is about eighty revolutions per 
minute, and are driven by a pulley five feet in diameter with a ten-inch face. 

The distance required between the rolls is arrived at with the utmost 
precision by a steel instrument, which is attached to the mill by a clamp, 
which has the appearance of a hollow wedge, and indicating by a gauge 
thereon the distance of the opening of the rolls. 

The ingot is placed on a lateral guide, such being attached to the feed 
side of the mill, where it is bitten by the rolls, dragged forward and passed 
through to where they fall on the discharge side upon flat guides, prevent- 
ing any flexure of the passing ingots. In this manner each ingot of a set 
is passed through the roll, and as the rolls were set by the gauge, described 
above, the first rolling merely compresses the ingots. 

The rolls are now adjusted by the screws, set by the gauge, by which 
any farther upward motion of the top roll than required becomes impossi- 
ble, and the ingots are again passed through the rolls. The rolls are again 
reset, and the rolling goes on until each ingot has passed through several 
times at varying pinches, until they have assumed the desired thinness for 
passing through the breaking-down mill, the ingots having reached a length 
of about three and one half feet, by which means the now termed '^fillets ** 
retain a nearly uniform thickness. A continued rolling causes the fillets 
to become thicker in the middle than on the sides. The rolling, however, 
does not increase the width of the fillets to any perceptible degree, for the 
reason that the decrease of thickness is proceeded with by gradual pinches 
of the adjusting screws. 

The fractured ends of the fillets are removed by a cutting press, similar 
to those in the melting room heretofore described. 

ANNEALING OF THE FILLETS. 

After the shearing the fillets are transferred to the annealing room, as 
"7 continuous rolling without annealing they become hard and brittle, 
oiaking them liable to crack at the edges, which would seriously interfere 
^th the subsequent operations. 

In the annealing room there are several reverberatory furnaces, all of 
wie same size and character. They are built of common brick, lined with 
firebrick, held together by heavy castiron frames. Heavy castiron doors 
?bout one foot square are attached, the fire chamber being about eighteen 
inches high, the furnace hearth five feet and nine inches long and fourteen 
inches wide, the wood fire being regulated by dampers. In front of the 
forking door an iron carrier, resting on an iron bench attached to the fur^,« 

^"' ^^ '"^''- Digitized by ^^OOg IC 
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The sheared fillets are placed in copper tubes of three sixteenths of an 
inch in thickness, three feet ten inches long, and four and one quarter 
inches in diameter; each tube will hold from twenty to twenty-five fillets. 
These tubes are made without solder. The annealing is accomplished at 
a high degree of heat. 

The tubes, containing the fillets, are capped and luted with pipe-clay, 
placed upon the carrier, and run onto the hearth of the furnace. The 
doors are closed, the dampers opened, and the heat raised to the annealing 
point, which is left to the judgment of the workman. The annealing will 
be completed in about twenty-five minutes, the utmost care being exer- 
cised that the heat is equally distributed, as well as occasionally turning 
the tubes over. The fillets, so inclosed from the atmospheric air, prevents 
the oxidation of the copper with which they are alloyed, for should such 
take place it would render the subsequent coin above standard. 

As soon as the annealing is completed, the dampers are lowered, the work- 
ing door raised, and the carrier pulled out onto the stand. The tubes are 
removed from the carrier by iron tongs and immersed in rectangular cop- 
per-lined vats; the caps, after a few minutes, are removed, whereby the 
tubes fill with water. 

The fillets are now removed, cleansed in acidulated water, rinsed in 
water, and dried with cotton cloths. 

This mode of rapid cooling is resorted to to prevent the access of the 
atmosphere, as prolonged and open cooling facilitates the absorption of 
oxygen. 

ROLLING OF THE ANNEALED FILLETS, 

The fillets are now returned to the rolling room, and are passed repeat- 
edly through the breaking-down mill with what is termed a ^*spring pinch," 
as in the previous rolling they were also a trifle thicker in the middle than 
on their sides. 

In the drawing out of the fillets it sometimes happens that they separate 
into two layers, more so in the silver than in the gold fillets, which is due 
to the imperfect mixture of the alloy in melting previous to being cast 
into ingots. 

The inner surface of the fillet will be coated with a thin film of copper, 
often quite pure, but more frequently in form of a suboxide. From this it 
appears that a globule of copper is enveloped in a volume of the fluid silver 
or gold, and during the pouring of the metal into the ingot it is drawn out 
into a wire. During the subsequent rolling a slip is caused, as otherwise 
there will be no adhesion between the surfaces of the flattened metals. 

FINAL REDUCTION OF THE FILLETS IN THE GAUGING MILL. 

The final reduction of the fillets to a uniform thickness is completed in 
the gauging mill, which differs somewhat in construction from the break- 
down mill. The upper roll of the gauge mill is held by brasses loosely 
clamped together, the upper brasses being bolted with set screws in the 
frame of the mill, the lower brasses being supported by spiral springs, whicn 
also support the upper roll when the mill is not being fed. The lower roll 
runs on a wedge-shaped brass, resting against another wedge-shaped bra^s. 
which wedges when closed represent a solid square. Against the wedged 
brasses, upon which the lower roll runs, a screw is set to adjust these wedged) 
which screw receives its turning from a crown and pinion wheel; tht? 
wedge is worked forward and backward by the adjusting of the screw. As 
the fillet passes between these rolls, the proper thinness being here lik^' 



^se gauged by a scale on a steel instrument attached, the top roll presses 
against its upper brasses, which impedes any further rising of the roll, and 
by the adjusting of the bottom wedge by means of the screw the requisite 
space between the rolls for the passage of the fillets is retained. Upon 
each adjustment a difference of 0.001 of an inch in thickness can be made 
upon the fillets. The last rolling of the fillets, however, is completed with- 
out any pinch, so as to reduce them to one uniform thinness, 

ANNEALING OF THE REDUCED FILLETS. 

The very long fillets are now cut into two equal strips by the shearing 
machine. To prevent the metal becoming brittle they are again annealed 
in the furnace. The annealed fillets are introduced into a steam chest, 
which is made of wood, lined with sheet copper, about four and one half 
feet long, two feet wide, and one and one half feet deep, to which hinged 
covers are attached. Steam pipes are introduced into the chest, by which 
the water is raised to the proper temperature, which is about 180 degrees 
Fahrenheit, into which the annealed strips are introduced, and are kept at 
this temperature for about ten minutes. The steam is then shut off, and 
the water allowed to cool; in about one hour the gold fillets are removed 
and covered with melted wax. The silver fillets, however, are subsequently 
dipped in tallow. 

THE STUBBING OR FLATTENING OF THE .FILLETS. 

The fillets are taken to the cutting room, where one end of each is 
trimmed square by a small shearing machine. The next operation is to 
pass them through the rolls of a stubbing mill. This apparatus consists 
of small rolls of castiron of three inches in diameter, with a two-and 
three-fourths-inch face. The lower roll is a plain cylinder; the upper cyl- 
inder is beveled, with three faces, whereby its periphery has three round- 
ing and three flat surfaces. When the rolls are set revolving, spaces with 
openings are made, and as the revolving contiriues the openings narrow as 
the rounding face comes down, whereby the ends of the fillets placed 
therein are " stubbed " or flattened, which flattened part will be reduced 
to about two thirds its thickness. The distance between the faces of the 
rolls is adjusted by hand screws on top of the mill. 

The end of each fillet is passed into the space of the rolls, which shapes 
two inches of each strip so as to render that end to the required thinness 
ctf admitting it into the orifice of the next machine, called the draw-bench. 
During the stubbing the fillets rest on a movable guide attached to the 
naill, and as they are expelled (caused by the revolving of the rolls in 
opposite direction) they pass into a trough, from which they are conveyed 
to the draw-bench for final adjustment. 

COMPLETION OF THE FILLETS IN THE DRAW-BENCH. 

The draw-bench in construction is similar to that used in wire works, 
^iesigned, however, for flat drawing. It consists of two adjustable castiron 
^lls, set vertically and revolving in opposite directions, through which the 
stubbed end of each fillet is passed. The flattened part of the fillet is of 
wie requisite thinness to admit of its passing easily between the cylinders 
^otil seized by the teeth of the dog; as soon as that part which was not 
P^^viously flattened comes against the rolls, the drawing of the fillet com- 
"*iences, requiring much force to drag it^etw^een^t^g^ cylinders to the dis^ /> 
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charge side, and to reduce it to that exact uniform thinness necessary foy 
*'planchettes," As the fillets pass through the draw-bench they are cut 
into two lengths by the shears attached to the bench. The rolling of the 
strips is completed by the draw-bench, which began by the large rolls 
upon the ingots in the rolling room, 

THE CUTTING OUT OF THE FILLETS INTO PLANCHETTEB OR BLANKS. 

The cutting-out presses are run by excentrics on a counter-shaft, to 
which a series of cams are attached, thereby raising and lowering the shaft 
of the press; and as it raises the fillet is placed on the bolster, the cutter 
descends, cutting a *' blank," which falls through the bolster into a drawer 
beneath; as the cutting-out punch rises again, the fillet from which the 
blank has been detached comes against a guard, which detaches the fillet. 
A gauge is connected with the press to test any irregularity of diameter 
and thickness of the blank that may have taken place, which could not be 
detected by the weight alone. 

The fillets, one by one, are passed to the cutter, who'cuts two blanks out, 
one from the first end and one from the middle, thus continuing with the 
set. Each trial blank is then weighed, on a delicate balance, to ascertain 
their correctness, and each strip thus proven is cut out into blanks, 
ghould any of the trial blanks prove too heavy, the fillets from which 
such have been cut are either passed once more through the draw-bench, 
or, if necessary, with a spring; pinch through the gauge mill ; if too light, 
they are adjusted by the cutting-out punches, in altering the diameters of 
the punch to a very slight extent, or they are cut by a concave punch, bo 
that the lighter blank cut out is thereby rendered by weight to the stand- 
ard blank. The fillets which are properly cut are carried to the cutting- 
out press, where they are cut into blanks and scissels. 

The blanks are frequently examined to see that the edges retain their 
smoothness, as the cutter or bolster may fracture the edges, by which a 
OSS of weight is entailed, thereby rendering them unfit for use, and for 
this reason also the trier, at frequent intervals, sets the weights of a given 
quantity of blanks, which process is termed " pounding.'^ The blanks 
are also rung to detect any which may be dumb or cracked. The detached 
fillets are now the so called "chippings" or " scissels," which have the ap- 
pearance of long ribbons perforated with round holes. There will be 
about 60 per cent of planchettes produced from the original weight of the 
ingots. 

CLEANSING OF THE PLANCHETTES OR BLANKS. 

The planchettes, as well as any condemned planchettes, and the clip- 
pings, are conveyed to the cleaning room, where they are boiled in a solu- 
tion of potash to remove the wax and restore them to their brightness, and 
then transferred to the adjusting room. The condemned blanks, chips, 
and clippings are returned to the melting department through the transfer 
clerk, in the same manner that the ingots were received. 

THE ADJUSTING OF THE PLANCHETTES. 

The adjuster tests each planchette on a pair of test balances, and if they 
prove of standard weight, including the working allowance, are passed, but 
checked by re-weighing. 

If the gold planchettes are too light, they are condemned; if too heayVi 
they are reduced to their prescribed limit by filing the rim by hand, whicb 
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|g done by drawing the rim lengthwise over a file, whereby the uniform cir- 
cumference is retained. 

The silver planchettes that are too heavy are not adjusted by hand, but 
filed by lathes in the coiner ^s weigh room. 

The standard planchettes are weighed once more, to insure complete 
accuracy, and are made up into drafts to be taken to the coiner's room and 
weighed; the condemned ones are set in drafts and likewise conveyed to 
the coiner's room, weighed, and transferred with the other clippings to the 
inciter's department. 

The legal tolerance in weight of light or heavy planchettes allowed on 
double eagles and eagles is one half grain, for half eagles one fourth grain, 
and for silver dollars one and one half grains. The limit of working tol- 
erance is one tenth grain on the standards and three tenths grains on the 
light planchettes. 

THE COMPRESSING OF THE PLANCHETTES. 

The drafts of planchettes are transferred to the press room for the com- 
pressing of their edges in the "edge compressor." The planchettes are 
placed in a tray hopper attached to the compressor and supported by a 
rod. The compressor is driven by a pulley, which, from a reduced pulley, 
sets a disc with a groove in motion on the main block of the compressor, 
which reduced pulley sets also another pulley, cut with notches, in motion. 
As soon as the driving pulley is started the blanks gradually fall into a 
tube at the lower end of the tray, where they rest against the notched pul- 
ley, and as each notch passes the tube it carries with it a planchette, from 
whence it is carried into a slide, thence conveyed with some force into a 
narrow groove of the block of the compressor; said block communicating 
with the same proportionate groove of the revolving disc. The planchette 
is finally here caught by the revolution of the disc and grooves, from 
whence, after two revolutions, the edge is compressed and the planchette 
falls into a tray. The planchettes by this operation are reduced in diame- 
ter, but are thicker on the edges, with the center retaining its dimension, 
which compression of their edges prepares the blanks for the " crenating " 
or " milling," which crenating is given by the collar of the die press. 

One of these edge compressors can be fitted for blanks of any dimen- 
sions, if provided with reciprocal blocks and discs, which can be adjusted 
in a very short time. 

WHITENING AND ANNEALING OF THE PLANCHETTES. 

The blanks are sent to the "whitening" room, where they are cleansed in 
copper pans, by washing in hot water with soap and soda and afterwards 
^tising in boiling water. 

After drying the gold blanks are placed in copper tubes, luted with fire- 
^iay and annealed rapidly, until the tubes attain a full red heat, the time 
consumed for this operation being from fifteen to twenty minutes. They 
?re then withdrawn from the furnace, and placed on the floor to cool; then 
ittinaersed in wooden vats containing hot water slightly acidulated with 
JlJtric acid, the latter removing the slight discoloration on the surface of 
^^ blanks, caused by oxidation. The silver blanks are annealed in open 
^pper vessels, then immersed in a lead-lined vat, containing hot water 
^idulated with sulphuric acid. The blanks are well stirred in the pickle 
^ Which they remain for about five minutes, after which they are rinsed j 
*ith boiling water, shaken with basswoodpSawdust, dried ^nji steam bath I C> 



\^^ 



T 



102 



REPORT OF THE STATE MINERALOGIST. 



in open pans, being stirred the while with wooden rakes. The blanks are 
again weighed and taken to the press room for coining. 

THE COINING OF THE PLANCHETTES. 

The larger presses are used for double eagles and standard dollars; the 
smaller for eagles, half eagles, and subsidiary silver. The largest press in 
the San Francisco Mint has a pressure of about one hundred and seventy. 
five tons, and turns out about eighty coins per minute. It is claimed that 
one of the presses at the Carson Mint is the most powerful in the world 
requiring five horse-power to drive it. 

The planchettes are conveyed to a tube connected with the press, and 
by an automaton hand, when the press is brought into motion, a planchette 
is laid from the tube onto the lower die of the coining press. As the autom- 
aton hand retires, the collar around the lower die rises and encircles the 
blank, while the upper die held in the block of the driving stem comes 
down with a square blow on the blank with great force, converting the 
blank by one stroke into a perfect coin, giving the relief and depressed 
impression, as well as the crenated edge. The blow forces the metal into 
every engraved part of the collar and die. When the day's coining is com- 
pleted, the dies are taken from the presses and placed in the mint's vault. 

THE PYXING PROCESS OF THE COIN. 

The coin is returned to the weighing room, weighed and examined, 
where the breakages are picked out and condemned. The coins now 
undergo the " pyxing "• process, technically so called, by which the weight 
and fineness of the coined money is determined before it is delivered to the 
public. 

It consists in taking from every journal weight of gold or silver coin a 
pound, which is weighed on an accurate balance^ the plus or minus weight 
being detected by the weigher, and recorded by the clerk. This determines 
whether the coin comes within the limits allowed by law. 

From the pound weight of gold or silver coin, pieces are taken by the 
cashiers, in the presence of the Superintendent, in number provided by law, 
who weighs them with his standard weight. Two pieces are next selected, 
the one to be assayed in order to test the fineness, the other for subsequent 
examination at the general trial of the "pyx." 

This " pyx " of reserved coin is sent to Philadelphia, to be examined and 
tested for the weight and fineness of the gold and silver by the Assay Com- 
missioners, who are appointed for that purpose. 

The condemned coins are broken, reweighed, and melted in the melting 
department with the clippings as before described. The filings, dust, and 
other substances that are liable to contain any metal are put aside until 
the annual settlement. 

When the assay trial proves the coin to be of the legal standard, and 
the weight is within the legal limit, it is accepted, and the Superintendent 
authorizes the money to be delivered for circulation. 

THE METHOD OF MAKING THE DIES. 

An original die is engraved upon a piece of soft caststeel of the saine 
size as the money to be coined. The design is cut into the steel, and jw 
depth is proportionate to the relief required upon the coin. After the 
finishing of the engraving, the matrix or die is hardened. If the die proves 
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^ be perfect it is placed in the multiplying press, which works in every 
particular like the coining press, but is moved by hand. An impression 
IB taken from the matrix upon a blank die of cast steel, in the same man- 
lier as impressing the coin. The blank die is fixed as the lower die of the 
coining press, and by working the screw of the press by means of the long 
and heavily loaded arms, the matrix, as in coining, strikes the blank with 
a blow of great force, whereby the relief impression is brought upon the 
surface. The hardness, by compression,* of the steel is so great that a per- 
fect impression of the engraving cannot be at first obtained, therefore the 
die is annealed in an iron shell with animal charcoal, which annealing 
may have to be repeated two or three times, and after being gradually 
cooled it is again subjected to pressure, and so on until the impression is 
satisfactory. By obtaining the impression in the manner described it is 
called a '' puncheon die.'* When the engraver has made all the delicate 
touches of the original to it, it is also hardened in the manner as before 
described, and is used to give impression to blank dies by a similar pro- 
cess; here, however, the impression is sunk, whereas in the other it was in 
relief. Such are the dies employed in stamping the blanks into coin. 

The puncheon by which the die is stamped is of hard, and the blank die 
is of soft steel. The process of hardening is effected in a castiron shell 
furnace, lined with firebrick. The puncheon is heated for about an hour; 
then placed in a brass holder composed of two parts, with a screw clamp 
for securing the puncheon, and provided with a socket, into which a water 
pipe is screwed. The water is turned upon the puncheon with great force 
for about three to four minutes, thereby rapidly chilling the steel. The 
puncheon is then removed and dried. 

The softening is effected by placing the dies in a vessel covered with 
animal charcoal, allowing them, after annealing, to gradually cool in the 
closed vessel. 

The blank dies are formed of cylindrical pieces of nicely turned and 
polished steel, of which one end is conical shaped, the other end being 
square. After the press has given the first blow, whereby the first visible 
impression is effected, the cone disappears. The die is then taken to a 
turning lathe to shave off the rim of 'metal formed round the impression, 
which then nermits, after again annealing as previously described, the 
next blow oi^the press to deepen the impression without spreading the 
flteel. These blows, annealing, etc. , are repeated till a perfect die is obtained. 
The durability of the dies varies exceedingly, depending on the quality of 
the steel, as well as the character of the metal to be stamped, which differs 
in hardness or softness, according to the nature of the alloy contained in it. 

It is requisite that the dies and collars employed in stamping the coins 
should be frequently tempered to retain their hardness. The rolls of the 
i*olling mill, likewise, will require to be taken apart whenever they begin 
to wear irregularly, and turned with emery upon the lathe. The dies are 
also frequently dressed by an emery wheel, in order to retain the bottom 
perfectly smooth and even. 

An accurate register is kept of all dies manufactured, as well as an 
accounting of all matrices, puncheons, and dies destroyed, so that none 
<^an be surreptitiously used or carried away. 
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Tabulated Statement of United States Coinage. 



Denomination. 



Half eagle 

Eagle - 

Double eagle -_. 
Standard dollar 

Half dollar 

Quarter dollar.. 
Dime 



Authorized by an Act of— Weight, in Grains, Fineness. 



April 2, 1792 

April 2, 1792 ,__ 

March 3. 1849 _ 

April 2, 1792 

April 2, 1792 

April 2, 1792 

April 2, 1792 



Denomination. 



Change in Weight, 
by an Act of— 



135. 

270. 
516. 
416. 
208. 
104. 
41.€ 



Change in FinenesB, 
by an Act of^ 



Half eagle , 
Eagle 



Double eagle — 
Standard dollar. 



Half dollar 

Quarter dollar ,. 
Dime 



June 28, 1834, to 129 
grains 

June 28, 1834, to 258 
grains 



Jan'y 18, 1837, to 4124 

grains _ 

Feb'y 12, 1873, to 192.9 

grains 

Feb'y 12, 1873, to 96.45 

grains .-. 

FeliV 12, 1873, to 38.58 

grains 



Jan'y 18, 1837, to 900. 
Jan'y 18, 1837, to 900. 



Jan'y 18, 1837, to 900. 
Jan'y 18, 1837, to 900. 
Jan'y 18, 1837, to 900. 
Jan'y 18, 1837, to 900. 



Diameter, 

in Twentieths 

of an Inch. 



17. 

21. 

27. 

30. 

24. 
19. 
14. 



916* 
916| 
900: 
892.4 
892.4 
892.4 
892,4 



Thickness, 

in Thousandths 

of an Inch. 



0.046 

O.060 
0.077 

0.082 

0.057 

0.045 

0.032 
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THE AURIFEROUS GRAVELS OF CALIFORNIA. ' 

GEOLOGY OF THEIR OCCURRENCE AND METHODS OF THEIR 
EXPLOITATION. 

Bv John Hays Hammond, E.M. 



Prior to the gold excitement in California and Australia in the years 
1848 and 1851, respectively, the estimated quantity of gold in circulation 
in the world was from $2,000,000,000 to $2,500,000,000. Since the com- 
mencement of this golden era, it has been computed that the world's gold 
circulating medium has been increased by the introduction of about $4,- 
500,000,000. 

The great part California has played in the addition to the world's 
wealth will be recognized when it is said that fully one quarter of this 
increase has been derived from the gold mines of that State. Of the entire 
gold production of California, not less than nine tenths has been yielded 
by the ^'auriferous gravels." 

The total yield of the auriferous gravels of California would be repre- 
sented by the value of a cube of pure gold having an edge of fourteen feet. 
Over $100,000,000 have been invested in the gravel mines of California. 

The auriferous gravels may be divided into two classes: 

First — The shallow or modern placers. 

Second — ^Deep or ancient placers. 

These terms are indicative of the very characteristic difference that 
exists between the two classes of placers. 

THE SHALLOW OR MODERN PLACERS. 

The signification of these terras will be apparent from an explanation of 
the origin and mode of occurrence of the placers. These placers are super- 
ficial accumulations of auriferous alluvions along the gulches, bars, flats, 
etc., and are designated gulch, bar, or flat diggings, according to their 
topographical position. The deposits along the modern rivers belong to the 
shallow placers. 

The gold'bearing detritus of which they consist has been derived from 
the ancient placers or the quartz veins; in some instances, from both sources. 
Through the disintegrating and transporting power of the meteoric agen- 
cies, especially of running water, the material has been brought from the 
above sources, and redeposited in places of lower elevation, where it was dis- 
covered by the pioneer miners. Thus the assorting process has been car- 
ried, by natural agencies, one step farther than in the case of the deep or 
ancient placers, and two steps farther than in the formation of the gold- 

t 'fK^ relative costs of working the various classes of gold deposits by methods applicable 
^ the respective classes are : 

^ ^uriferous vein * -- $3 to?10per ton material treated. 

f Wft mining 75 cents to $4 per ton material treated. 

J- Miner's pan - - |5 to $8 per ton material treated. 

jT go^ker _ _ $2 to $3 per ton material treated. 

J- Sluices 75 cents to $1 per ton material treated. 

"• Hydraulic method - H cents to 8 cents pea ton material treated, ^^ 
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bearing quartz veins. To this process of the higher concentration of the 
gold is due the extraordinary richness of the shallow placers. 

From the shallow placers, and from the beds of the modern rivers, came 
nearly ^,11 the gold produced by California up to the year 1854, and indeed 
the larger percentage up to the year 1860. The exhaustion of the gold 
gravels, capable of being worked with profit by such primitive means as 
were available at that time, led to the abandonment of the shallow diggings. 

The unworked deposits, also, often occur below the drainage level. 

The pan and cradle, especially the former, are still used for the purpose 
of '* prospecting " or testing the gravel, and for cleaning up the sluices, bat- 
teries, etc, at all mines. The accompanying illustrations of these articles 
suffice to describe them. 

The batea is better than the pan for purposes of prospecting gravel or 
quartz. It is used extensively in South America, Central America, and 
Southern Mexico. It consists of a shallow wooden bowl, from twelve to 
twenty-four inches in diameter and of two to four inches in depth from 
the center depression to the level of the rim. It should be colored black 
(by paraffine paint) to show the collected gold more readily. The pan is, 
however, preferable to the batea for cleaning up the sluices, etc. 

The flat character of many of these deposits preventing the attainment 
of the grade requisite for " sluicing " and of the "dump " for the disposition 
of the tailings, enhances the difficulty of working alluvions of this class. 
To overcome these difficulties mechanical contrivances of various designs 
(hydraulic elevators, etc.) have been introduced in some places with con- 
siderable success. 

River mining by sluices, rockers, etc., is now almost entirely limited to 
the operations of the Chinese, several thousand of whom, scattered over 
the State, follow the business in a desultory way. A few of the bars of the 
present rivers are still being worked by ** wing dams," by which at periods 
of low water the river is diverted to one side so as to leave dry the gravel 
deposit. " Chinese" pumps are used in this class of mining to drain the 
deep holes from which the water has not receded after the deflection of the 
river. 

In several localities, Butte and Placer Counties principally, plans are 
being carried out to work the beds of rivers reputed to be rich by construct- 
ing head dams, by which the water is diverted into large flumes, which carry 
it below the point to which it is designed to extract the gravel. This sys- 
tem involves considerable expense, and is usually attended with great 
uncertainty as to the success of the enterprise. 

Dredges are used in a few localities where gravel occurs below the drain- 
age level of the locality to elevate the gravel to a horizon sufficiently high 
to obtain the requisite grade for sluicing and for the dump. 

Under similar topographical conditions " hydraulic elevators " are used. 
The modus operandi is as follows: The material piped from the bank is 
carried by the water into an excavation into the bedrock, at which point 
is placed the lower end, made flaring, of the pipe through which the gravel 
is to be raised to the sluices, which are set on the level of the upper end of 
the pipe. A stream of water, under high pressure, is played through J 
nozzle into the lower end of the pipe just described, and the gravel washed 
by the swiftly ascending current upwards through the pipe to the point of 
efflux into the sluices. 

This method materially aids the disintegration of the gravel, wherefore 
a shorter string of sluices than ordinarily used will suffice. Artotype "^^ 
4 shows the elevator used at the North Bloomfield Mine. The capacity 
of this elevator is, according to Superintendent Radford, two thousand fo^f 
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]iundred cubic yards per twenty-four hours. The gravel is elevated eighty- 
geven feet vertically. One thousand three hundred miner's inches of water 
are required under a pressure of five hundred and thirty feet. In addition 
to elevating the gravel, the eight hundred inches of water used in piping 
the two thousand four hundred cubic yards of gravel is also raised with 
the gravel.* 

The gold-saving apparatus of the shallow placer mine — the pan, cradle, 
tom, sluice, etc. — are now objects of hardly more than historical interest. 
From their nature, as compared with the illimitable resources of the deep 
placers, the shallow diggings, as a source of gold, will be but of a tran- 
sient character. The virtual exhaustion of the superficial gravel deposits 
^ave origin to that " prospecting " for the source of gold which resulted in 
the discovery of the deep placers and of the quartz veins. 

From these discoveries dates the inauguration of mining as a scientific 
^nd permanent industry in this State. 

EFFECTS OF EROSION. 

The erosive power of flowing water is strikingly manifest in the stupen- 
dous denudation that has been efiected through its agency on the western 
«lope of the Sierra Nevada Mountains, In a very recent geologic time the 
entire relief of its western slope has been changed. Mountain ridges that 
were hundreds, and indeed thousands of feet in height, have been utterly 
obliterated by erosive agencies, while the present elevated position of the 
■deep gravel channels shows how energetic has been the operation of these 
elements. 

The prevalent topographical features of the gravel epoch have been in 
many instances inverted, and that which constituted the prominences of 
that age has been, by the resistless erosive power of water, converted into 
the depressions of to-day. 

The detrital accumulations of the gravel epoch thus stand out in bold 
relief in the topographical features of the western slope of the Sierras, and 
-are everywhere conspicuous objects in the panorama. 

As early as 1851, Mr. T. P. Tyson, writing upon the geology and indus- 
trial resources of California, noted the existence and described the charac- 
ter of the gravel formation he had seen on his trip (in 1848) through the 
<3entral mining counties. 

THEORIES OF GENESIS OF '^ANCIENT RIVERS." 

Other travelers followed Mr. Tyson, each with his 'Hheory " as to the 
genesis of the auriferous gravel formation, and it may be of interest to 
review a few of the more widely entertained of these theories, especially as 
«ome of them have not yet been wholly eradicated from the popular mind. 

The "marine theory," which referred to the formation of the gravel 
deposits to the action of the sea, was, for many years, the most popular of 
^he hypotheses evolved to explain the phenomena connected with the aurif- 
erous gravels. 

The palseontological evidence on this point is most unequivocal. The 
absence of massive fossils on the one hand and the presence of remains of 

* Since writing the above I learn from Mr. L. L. Robinson, the President of the North 
••^ioomfield Company, that the hydraulic elevator hag been abandoned because of the 
Feat expense attencfing its operation. He thinks, however, that for heights up to about 
^rty feet the elevator would work to advantage under favorable conditions, as to cost of 
^ater, etc. The company is making other experiments in this dir^tion at-farese^.j^-w^ ■ ^-y. 

Digitized by vjjOOV IC 
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terrestrial life on the other hand, are not only a most conclusive refutation 
of the " marine theory/' but a positive proof that these deposits were of a 
subaerial origin. Other considerations (the distribution of the deposits, the 
character of the component parts of the formation, the remains of what 
were Unmistakable portions of the banks of ancient rivers — ^the rim-rock 
etc.) impel one to the above expressed conclusion. 

The " glacial '^ theory was one which, for awhile, had many advocates. 
It finally lost its prestige when geologists conversant with glacial phe- 
nomena began to investigate this subject. The absence of the " bowlder 
clay " of the glacial striations, and of the rounded hummocks (called 
" roches mountinnees ") is negative evidence regarding the glacial theory. 
Per contra, the character of the bedding, the sub-angular and rounded 
bowlders, show that water, not ice, has been the transporting agent in the 
accumulations of the auriferous gravels. 

At the time Whitney began his examinations the " fluviatile, or deep 
river theory " had already many adherents. But, with this theory, was 
unfortunately connected the blue lead theory ; or more accurately speak- 
ing, the *' fluviatile" theory was embodied in the latter, which received the 
support of many geologists. 

This (blue lead) theory supposed the existence of an ancient river flow- 
ing from the northeast to the southwest, and having its general course 
parallel to the crest of the Sierra Nevada Mountains. 

The theory derived its name from the bluish color of the gravel filling 
the channel; and the adherents of this theory profess to be able to identify 
and to coordinate with the blue lead, by means of this characteristic color^ 
isolated bodies of gravel in various portions of the State. The detailed 
examination of the geographical positions of the old river channels and 
their outliers has shown that no river or system of rivers followed thia 
course in the gravel epoch, and the very foundation of the theory was thua 
destroyed. Furthermore, to this theory, as Mr. Goodyear says, exists the 
insuperable objection that its acceptance involves the assumption of an 
uplift or elevation of the Sierra Nevada Mountains, subsequent to the 
gravel epoch, to account for the change in the present system of drainage 
with reference to the system of drainage existing during the gravel period. 
That no such oscillation of level has occurred since the deposition of the 
deep gravel is, in the writer's judgment, susceptible of proof by the study 
of the structural geology of the Sierras. 

Furthermore, that there is no necessary connection between the bluish 
color of the gravels and the source from which the material has been 
derived, will be demonstrated in connection with the discussion of the 
materials filling the channels. 

The blue lead theory, like the glacial and marine theories before it, has 
now been generally discarded by the investigators of the auriferous gravels, 
and there has been generally accepted the " fluviatile " theory in its essence, 
ascribing the origin of the gravel accumulations to the depositions of 
ancient rivers with courses similar to the present rivers. The character 
of the deposits show that there has been an intermittent action. The tor- 
rential period and the quiescent period are both shown in alternating heavy 
and light material of the channels. But while there is this unanimityfoi 
opinion as to the origin of the gravel accumulations, there still exists a 
difference of opinion regarding the geological age of the deposits. 

GEOLOGICAL AGE OF THE ALLUVIONS. 

Authorities differ as to the age of these deposits. Whitney refers theJ» 
to the tertiary (pliocene) period, while Le Conte assigns them to the qua-' 
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ternary age. The palaeontological evidence probably favors Whitney's clas- 
gification. It is certain that the predominant flora and fauna are tertiary, 
but it is not impossible, Le Conte insists, that this pliocene life has lin- 
gered into quaternary time. 

The mastodon is distinctly pleistocene, and remains of mastodons have 
been found in the deep river gravels. 

MATERIAL PILLING THE CHANNELS, 

Lava. — This may be a true lava, brought into its present position by a 
lava flow, or, as more generally is the case, the term refers to lava of a 
fragmental and tufaceous character. Lava bowlders are more or less 
rounded, water-worn bowlders of volcanic origin, brought into their present 
position by running water. Volcanic breccia and volcanic conglomerates 
are likewise designated by the term " lava." The most common form of 
lava is the material of the "light-colored, fine-grained, homogeneous beds, 
resulting from the consolidation of the ashes and volcanic mud." 

The lava of the tufaceous variety is sometimes very compact, and has a 
metallic ring when struck, resembling "clink-stone" (phonolite) in this 
respect. In this lava crystals of glassy feldspar often occur. 

The lava is nearly always found "capping" (overlying) the gravel, but 
in some localities it occurs interstratified with the gravel. 

Beautiful dentritic markings (called " photograph rocks") are often found 
covering the lava. These markings are usually mistaken for impressions 
of plants, but they are of inorganic origin, having been formed by percolat- 
ing waters, carrying oxide of manganese and oxide of iron, which sub- 
stances have assumed the dendritic or tree-like form. 

Cement is a term of variable signification. In some districts it designates 
volcanic material of brecciated or conglomerated character. In other locali- 
ties it refers to a quartz (non-volcanic rock) conglomerate cemented by 
oxide of iron. 

Pipe-clay is more or less indurated clay, of non-volcanic origin, forming 
finely laminated beds. It generally occurs interstratified with beds of 
Band, etc. 

Plants, infusorial earth, etc., imbedded in the clay and lava deposits, 
are often found; fragmental specimens of leaves of various kinds, carbon- 
ized wood, and a sort of lignite is found abundantly in the channels. 
There is an abundance in many localities of petrified wood, formed by the 
Bilicifying actions of percolating siliceous waters. The fossil flora of the 
gravel beds is different from that of the present time, and is referred to the 
Daiocene or to the pliocene epoch of the tertiary age. 

Often intercalated in the deposits of white lava, are found beds of infu- 
sorial earth. This substance is the remains of the silicious shells of micro- 
scopic plants (diatoms). 

This earth has a magnesian or chalky aspect, is w^ry light, and does not 
effervesce or dissolve with acids. Diatomaceous deposits are common in 
the European tertiary.* 

Gravel. — ^The term refers to the water-worn pebbles or bowlders which 
occur generally as a more or less compact conglomerate, immediately over- 
ling the bedrock. There is considerable heterogeneity in the lithological 
character of the conglomerate, though pebbles or bowlders of a quartzose 
character often predominate. Usually subordinate to the quartzose peb- 
^^es or bowlders are others, which are sometimes foreign to the lithology of 
^^^o^istrict, and have been transported long distances. j 

Ij -^^e lava, yolcanic sediment, and pipe-clay but very rarelj 
iresence of the gold in these formations is entirely fortuitous. ''■ 
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In some channels, the gravel consists entirely of quartz, while in others 
quartz is altogether absent, * 

The cementing or binding material is sometimes calcareous, but gener- 
ally ferruginous and siliceous. The infiltrating waters carrying the sili- 
ceous and other cementing material have most probably come from above 
and not, as Whitney suggests, from below. In most instances lava has 
been the material from which the transmitting agencies have been derived. 

Color of Gravel. — ^The term "red graveP' is given to the brownish or 
reddish colored conglomerate which forms the top and overlies the blue 
gravel, which is the bluish, grayish, or greenish colored gravel nearest to 
the bedrock. 

The gravels owe their color to the difference in degree of oxidation and 
hydration of the iron constituents which form the cementing or binding 
matter of the conglomerate. The *' blue gravel " has very often iron in the 
form of finely divided iron pyrites, and to the presence of this mineral, and 
of some of the ferrous salts, most probably is due the peculiar color. The 
oxidation of the ferrous salts and the pyrites converts the iron into anhy- 
drous sesquioxide, which imparts the red color to the red gravel. The 
addition of water changes the anhydrous to the hydrous sesquioxide, and 
the gravel assumes a hue more or less brown, depending upon the degi-ee 
of hydration, and is seen as a variety of red gravel. 

As has been shown, the color of the gravel is entirely independent of the 
source from which it has been derived. 

Color of Gravel as Indication of Value. — ^That the blue gravel is rich 
gravel cannot be true other than in a relative sense. It is true that the 
blue gravel is almost always richer than the red gravel, but, per se^ the color 
of the gravel is no criterion of its absolute value. The gravel is richer 
nearer the bedrock than in the upper portions of the deposits, because of 
its great specific gravity, etc., and the color of the gravel in the lower por- 
tions is blue, because the lower horizons are less exposed to the oxidizing 
influence than the upper horizons of the deposit, where the atmospheric 
agencies have had access and have changed the original blue color of the 
deposit to the red color now characteristic of top gravel. The gold occurs 
disseminated throughout the greater portions of the red and blue gravel. 
It is not uniformly distributed, but is finer as regards its texture, and less 
abundant in the top gravel than below in the blue gravel. The pay gravel 
is generally confined to the blue gravel, and in some mines, especially 
where the more expensive process of drifting is adopted, the " pay gravel" 
rarely extends more than three to five feet above the bedrock. Where a 
schistose rock forms the bedrock, the gold is often found included between 
the laminae, several feet below the bedrock. 

The quartz bowlders found in gravel mines often carry considerable gold. 
At Polar Star Mine, Dutch Flat, a white quartz bowlder was found which 
contained $5,760 worth of gold. The gold has undoubtedly been derived 
from the gold-bearing quartz veins so numerous along the western slope of 
the Sierras. By water it has been transported and deposited along with 
the detritus in preexisting valleys, where now found. In the quartz veins 
the gold rarely exists of such large size as often found in the gravel deposits, 
and this would seem to be incompatible with the theory of its source as above 
given. 

Formation of Nuggets. — To explain this seeming incongruity several 
theories have been advanced. Professor Whitney is of the opinion that the 
gold veins were richer nearer the surface in pliocene times than now, a^^ 
maintains that gold veins get poorer as depth is attained. In the judg' 
inent of the writer, who has examined nearly all the mines of this StatCi 
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there is no connection between the richness of the ore and the depth at 
^hich found. A more plausible explanation of the formation of the nuggets 
19 as has been suggested by Le Conte and other geologists, that their large 
size is often due to a chemical as well as a mechanical phenomenon. It 
geems probable that the gold has been re-dissolved and re-precipitated. 
By oxidation, the iron pyrites has been changed into the sulphate. Per- 
colating solutions of the sulphate of iron dissolve the gold with which it 
comes in contact, and coming in contact later with organic or other reduc- 
ing agencies, the sulphate of iron is changed by them to the sulphuret, 
depositing the gold as this change takes place. By the deposition of gold 
in some such manner, from solutions constantly in the same place, nuggets 
are formed. 

WIDTH OF CHANNELS. 

The width of channel worked in hydraulicking varies from one hun- 
dred and fifty to one thousand feet. The width of the deep rivers on top 
varies from a few hundred feet to several thousand. At Columbia Hill, 
Iowa Hill, and other places, the rivers are from one mile to a mile and a 
half wide. 

In some places, where the gravel deposits have a great extent, laterally 
the width may be due to the confluence of two or more streams or tribu- 
taries. 

Broad expanses of alluvions may also indicate the embouchures of the 
ancient rivers at these points. 

The configuration of the western slope of the Sierra Nevada Mountains, 
of tertiary times, diff'ers from that of to-day in one important respect: in 
tertiary times the slope was more uniform and more gently undulating at 
the valleys, through which flowed the pliocene rivers, which were broader 
and shallower than those of to-day. 

As a consequence of this, we find broad pliocene rivers as contrasted 
with the more narrow and torrential streams of our times. As Whitney 
says: ^^The gravel rivers, when choked with debris, had room to make 
for themselves new channels to one side or the other. They refused to be 
confined within fixed limits, and thus wear down one narrow channel, 
because the volume of water was too great.'' 

This shifting of courses has given the ancient rivers their present 
labyrinthine aspect, and has compUcated the study of their systems. 
The rivers are generally broadest at their bends, owing to the shifting of 
their courses, as the banks on the concave side wear away. 

The uniformity that is generally considered as a characteristic feature 
of the distribution of the gold in gravel channels rarely exists. On the 
other hand there is almost always a great fluctuation in the value of gravel 
taken across the stream and likevrise along the course of the stream. The» 
larger channels are usually less '^spotted" as regards the value of the gravel 
than the smaller channels. 

lii drift mining this tendency is well marked in the occurrence of the 
"pay leads," to which the extraction of gravel is restricted. These leads 
are usually near the lowest depression of the channel, but often make to 
one or the other side and have most sinuous courses and varying widths. 
The width of these pay leads is determined primarily by the cost of min- 
^^g. Where low grade gravel can be profitably worked, the width of the 
pay lead obviously would be greater than where a more costly system 
pJ^evails. 

I^ay leads one hundred to one hundred and fifty feet are regarded as of 
about the average width. Where rich gravel, $5 to $8, is the minimum 
grade worked, such leads are often only from fifty to seventy-five feet wide. 
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Where gravel of $2 to $4 is being mined, the width of the pay lead may 
often reach three hundred to four hundred feet. 

GRADE OF THE RIVERS. 

As with the rivers of the present day, the grade of the pliocene rivers ig 
very irregular, varying from five feet to two hundred and fifty feet or more 
per mile. (In some of the smaller tributary channels, the grade is four 
hundred feet and upwards per mile.) In common with the rivers of to-day, 
they have falls, rapids, etc., and exhibit all other characteristic fluviatile 
phenomena. The direction of flow of the pliocene rivers is indicated by 
differences in level between points on the bedrock, and also, where settling 
has not occurred, by the bedding of the deposit. The smaller ends of rocka, 
it is generally believed, point down stream. 

As compared with their modem representatives, the pliocene rivers had 
less grade in their upper portions and more in their lower courses. The 
gradients of the pliocene rivers were also more uniform, but even in some 
of the larger channels the grade increases or decreases rapidly within a 
short distance. In the Bloomfield Channel, within a thousand feet, the 
grade decreased from one hundred and fifty feet (its average grade) to 
fifty feet per mile. 

DEPTH OF GRAVEL. 

The depth of the gravel deposit {i. e., the height of the bank as it now 
exists) is exceedingly variable, not only as between the different mines, 
but in the same mine, owing to the erosion of the surface, which has given 
rise to superficial inequalities. 

In some places, as at Table Mountain, Tuolumne County (see section of 
this deposit) , the gravel is not more than two feet in thickness. In other 
places the gravel deposit attains, it is stated, a depth of six hundred feet, 
as at Columbia Hill, Nevada County. 

DISTRIBUTION OF GOLD. 

The paragenesis of the gold in the auriferous gravels of California differs 
from that in similar formations elsewhere, in the comparative paucity of 
the associated minerals. 

Zircon, magnetic pyrites (chiefly in the form of sand), and garnets are 
the most abundant minerals accompanying the gold; but platinum, iridos- 
mine, rutile, epidote, diamonds, chronite, topaz, cassiterite, and other min- 
erals, also occur. The gold appears in size from minute particles (finest 
flour) to large nuggets* weighing several pounds. Gold from size of flax 
» seed to melon seed is, as a general thing, considered coarse gold. Gold 
from top gravel is textually fine, and also of high grade, the coarser gold 
being nearer the bedrock. The gold usually is of a flattened character, 
well rounded on its edges. Occasionally the gold is rough and but littl^ 
water-worn, and frequently still in its matrix. Gold found in upper gravel 
often has preserved its crystalline form. Rusty gold is often found in the 
alluvions. The rusty character of the gold is probably due to a coating 
of silica and sesquioxide of iron. It is not readily, indeed at times not 
at all amalgamable. Such gold, when saved, is recovered entirely by r^*' 

.1 found in California, within the knowledge of the writer, was 
extracted from the vein in the Morgan Mine, Calaveras County. It weighed one hundj* 



* The largest mass of gold 

xtracted from the vein in the Morgan Mine, uaiaveras uonnty. xt weignea one ^""r^ 
and ninety-five pounds, and was worth $43,534. One or two nuggets worth from $2a,w^ 
to $30,000 each are said to have been found in gravel deposits of this State. There a^ 
many well authenticated finds of nuggets ranging from $5,000 to $10,000 in value. h&T^^ 
nuggets rarely occur in the large hydraulic mines. 
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«nn of its specific gravity. The richest gravel, as a rule, occurs on and 
Zlr the bedrock. Sometimes, however, equally rich gravel is found in 
?he upper horizons of the channels, notably on benches occurring on the 
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nner side of a bend in the course of a channel. At Cherokee, Butt« 
Pounty, immediately overlying the bedrock, is a coarse, strongly cemented 
oonelomerate, of a bluish color, carrying but little^quartz. The depth of 
this conglomerate will vary from ten to fifty feet. On top of this conglpm- 
prate is a layer of soft blue gravel, varying from one to ten feet m thick- 
npl This layer carries gold quite freely. Overlymg this soft blue gravel 
Sea a stratum swi generis, called " rotten bowlders," which consist of decom- 
So.ed quartz, carrying gold varying from $2 to $5 a cubic yard. Above 
Shis stratum lies a stratum of quicksand of unknown thickness. At the 
nresent time, on top of this stratum of quicksand lies a stratum of hard, 
tenaceous pipe-clay over three hundred feet in thickness. On top of this 
niDC-clav is a deposit of basalt one hundred to five hundred feet in thick- 
ness Owing to the large quantity of barren superincumbent material, 
hvdrauUc mining has been abandoned. The company purpose to intro- 
duce drift mining. The old washings of surface ground near Malakott, 
Nevada County, from 1870 to 1874, is estimated at about three million two 
hundred and fifty thousand cubic yards, the yield of which was about 
2A cents per cubic yard. The Bloomfield Company, from November 
29 1876 to October 13, 1877, washed one miUion five hundred and ninety- 
one thousand seven hundred and thirty cubic yards of top gravel, which 
Yielded 3A cents per cubic yard. During the, same period that com- 
panv washed seven hundred and two thousand two hundred cubic yards 
ofbottom gravel, which yielded 32,^^ cents per cubic yard. The bottom 
gravel extlnded from bedrock to a height of sixty-five feet. All the gravel 
above that horizon was considered as top gravel. j. i. j a 

The depth of the top gravel varied from a few feet to over two hundred 

feet J 

The steep bedrock is more favorable for rich gravel than where the bed- 
rock is flat, but often the gravel is poor where the channel is narrow and 

^*G?avel-that yields remunerative results by the drift process has been 
worked in some instances from sixty to one hundred and fifty feet above 
bedrock. The coarser gravel (" heaviest wash ") is the richest. Ihe light 
"wash" and material of a sandy character, is usually poor in gold, ine 
top gravel of hydraulic mines rarely pays for piping, unless worked in 
conjunction with the underlying richer auriferous deposits. Ihe gold is 
often found in the grass roots of the vegetation covering the gravel deposits, 
but not in considerable quantities. The top gravel of a deposit is usually 
richer than that lying a foot or two below the surface, owing to the concen- 
tration of the gold superficially. In schistose rocks, as well as in decom- 
posed granitic rocks, the gold is often found in the bedrock at a depth ot 
from one to five feet below the surface. In drift mining, the bedrock is 
stripped to recover this gold. In hydrauhc mining, bedrock of this char- 
acter, when not too hard, is piped. When necessary, bedrock is blasted 
before being piped. 

BEDROCK. 

Bedrock is the rock which formed the bed over which the ancient river 
flowed. Slate is the common bedrock, though granite forms the bedrock 
in some localities. In dififerent parts of its course the bedrock of a channel 
"aay change in character. The slate varies greatly in its hthological char- 
acter. Chloritic, talcose, serpentine, and siliceous slates predominate. 
Schistose rocks are regarded as more favorable bedrock than granitic. 
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Where the stream runs with the stratification of the bedrock, the gravel ig 
usually richer than where it cuts across the stratification. In some depos- 
its strata of indurated clay, or of compactly cemented gravel, form what 
is called a false bedrock. This bedrock often occupies an horizon consid- 
erably above the true bedrock. Sometimes the conditions of drainage 
necessitate the adoption of this stratum as the working bedrock of the 
mine, and operations are conducted with reference to this false bedrock, in 
lieu of the true bedrock. 

YIELD OP CHANNELS. 

The aggregate length of the ancient channels has been estimated at four 
hundred miles. This does not include the so called cement channels, which 
are but of subordinate economic importance. The yield, per mile, of chan- 
nels of the average character is, at a low estimate, from $2,000,000 to 
$3,000,000. Good channels for drifting yield from $100 to $500 per lineal 
foot of the stratum extracted. From one fifth to one half of the gold in 
the channels usually may be obtained from drifting where the bedrock 
gravel is accessible; the lowest stratum of gravel, four to eight feet in 
depth, carries this portion of the aggregate gold contents in the channel. 

SECTIONS OF GRAVEL DEPOSITS. 

Section across Table Mountain (Tuolumne County), after Whitney. 

1. Top. Basalt, overlying andesitic cement, sixty feet (forming a bluff sixty feet high), 

2. Bluish soft sandstone, seventy feet. 

3. Whitish clays, ten feet. 

4. Auriferous gravels, two feet. 

5. Bedrock slate. 

Section through Shaft 1, Malakoff (North Bloomfield Gravel Mining 
Company). 

Depth of eight to ten feet, soil. 

To depth one hundred feet, gravel. 

At one hundred feet, streaks of clay mixed with the gravel for a few feet. 

At one hundred and twenty feet, a foot or two of sand. 

At one hundred and thirty feet, much quartz; pipe-clay disappeared. 

At one hundred and forty feet, gravel became more firmly cemented. 

At one hundred and seventy-five feet, all the gravel well cemented. 

At one hundred and ninetj'^-five feet, thin strata of sand for a few feet. 

Then to two hundred and five feet, more cemented conglomerate. 

Section at La Grange Mine (Stanislaus County). 

1. Top. Red soil colored by FeaOg. 

2. Coarse red gravel (containing granite pebbles, etc.). 

3. Red cement (hard pan) gravel cemented by Fea03. 

4. White siliceous clay. 

5. Red cement (as No. 3). 

6. Sand with pebbles. 

7. Loose yellow sand. , 

8. Dark-colored gravel, containing debris of granite, slate, diorite, serpentine, etc., witn 
some quartz. 

It will be observed that quartz forms but a small part of the gravel at 
La Grange, which is indeed composed almost entirely of granite, diorite, 
etc. This is quite anomalous in the geology of the auriferous gravels. 

The above sections will show how great a diversity exists in the relative 
depth or thickness of the material filling the channels. In some localities^ 
the gravels are capped (overlaid) by two hundred to one thousand feet oi 
"lava," "pipe-clay," sand, etc. In other places, as at Bloomfield, etCj 
where hydraulic mining was most successfully conducted, the volcanic 
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^•nrmation is entirely subordinate, and comparatively little of the non-pay- 
nrsuperincumbent material has to be "piped off" before the pay gravel 
^ reached The " lava " capping in Placer and Nevada County is not the 
"lava" flow which caps the gravel formations at places in Tuolumne, 
ftntte and other counties, but it is of a sedimentary origin. 

In some channels, where the grade is very steep, there was no deposit ot 
gravel A subsequent deposition of volcanic sediment covered the bed- 
rock. This occurrence is to be seen in the Black Canon Channel. 

SKETCH 1. 

CROSS SECTION OP SECRET HILL AND CANADA HILL CHANNELS. 

This sketch shows the elevated position of this ancient river system, with 
respect to the modern drainage system (North Fork of American River) , and 
the sea level. Some gravel deposits of this class occupy altitudes even 
higher than the Canada Hill system. This deposit has been drifted at 
several points, and also hydraulicked where the volcanic capping had been 

E represents an isolated bench of gravel about one half mile long and 
eight hundred feet wide. The grade of this channel is very steep, being 
about six feet per one hundred feet. Channel is about three hundred feet 

wide at gravel line. 

^ SKETCH 2. 

CROSS SECTION OF RIDGE BETWEEN NORTH AND MIDDLE FORKS OP THE 

AMERICAN RIVER. 

This sketch shows where the deep river system is below the drainage 
level of the district. The diversion of the ancient stream into other chan- 
nels was caused by the volcanic flow. The submerged position of the 
deep river channels with respect to the present river systems is not usual 
in the upper portions of their courses. Near Oroville, the Feather River 
passes over a submerged ancient channel. 

SKETCH 3. 

LONGITUDINAL SECTION OP DAMASCUS CHANNEL AND CROSS SECTION OF THE 

RED POINT CHANNEL. 

This sketch shows the older (Damascus) channel, which hUs been cut 
through by the younger (Red Point) channel. The gravels filling these 
channels have been derived respectively from different sources. The gravel 
of the Damascus Channel is white, and is almost entirely composed of 
quartz pebbles and bowlders, while that of the Red Point Channel is black, 
and consists of a slate, very siliceous and highly metamorphosed, 

SKETCH 4. 

CROSS SECTION OP DAMASCUS AND BOB LEWIS CHANNELS. 

, Dotted hnes, M. N. and M'. N'. show the original channel. These rims 
l^ave been washed away since the *' volcanic" deposit was found. J^ •J^ - * ♦ 
*^e benches of gravel left on the west rim of the ancient channel. Ihere 
^ere, probably, corresponding benches on the east rim, wM^h^to^ilr^ 
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with the rim, have been washed off and obliterated. Subsequent to the 
deposition of the gravel in the Damascus Channel system (C. and F.F.P.) 
a new channel (E.) has crossed and scoured out the older channel (C), 
The gravel of the Damascus Channel is white, while that of the Bob Lewis 
Channel is black. The dotted lines M. N. and M'. N'. represent the original 
Damascus Channel's rims. The east rim of the original channel has been 
entirely carried away by the younger (Bob Lewis) channel. 

SKETCH 5. 

CROSS SECTION OF RED POINT CHANNEL AT HOG's BACK AND BLACK CANON. 

The Black Canon Channel has a grade of eight feet to the one hundred 
in places. The space included within the dotted lines N. M. Y. M'. N'. has 
been obviously denuded since the deposition of the volcanic cappings. M. 
represents the vertical depth of the erosion subsequent to the volcanic forma- 
tion. The vertical depth at this point is from one thousand eight hundred 
to two thousand feet. The dotted lines N. M. R. and N'. M'. R'. are the rims 
of the ancient channel. These rims were eroded subsequent to the deposi- 
tion of the volcanic cappings. The harder capping has resisted erosion^ 
while the softer slate rims have been denuded. Do 
level of channel at time of lava flow. 



)otted line M. M. represents 



SKETCH 6. 

CROSS SECTION OF RED POINT AND DAMM CHANNELS. 

E. is mixed quartzose (white) gravel on rim. This was left by some 
ancient channel which was subsequently scoured out by Red Point Chan- 
nel (black gravel channel). Dotted line N. M. denotes the probable 
original west rim of the ancient channel, and N'. M'. the probable east rim. 
There have been, probably, three channels of different ages in this locality. 
The quartz channel, of which E. is a remnant, has been scoured out and 
obliterated by the younger black slate channel (Red Point Channel). The 
east rim, N'. M'., of the valley, through which the ancient Red Point River 
flowed, has been partly eroded by the youngest river of the three systems; 
i. e., the Damm Channel. 

SKETCHES 7 and 8. 

LONGITUDINAL AND CROSS SECTIONS OF IOWA HILL CHANNEL SYSTEM. 

The gravel channel, as illustrated in this sketch, has been entirely car- 
ried off in places through erosion by the North Fork of the American River, 
and by the waters of the Indian Canon. The volcanic capping (volcanic 
sediment consolidated), which originally covered the channel, has been 
denuded at Iowa Hill and at Wisconsin Hill. At those points the gravel 
has been profitably hydraulicked, while the gravel which underlies the 
Morning Star Hill' is not susceptible of being hydraulicked on account of the 
superincumbent volcanic capping. Where this capping was not more than 
fifty feet deep hydraulicking paid. The lower stratum of blue cemented 
gravel has been extensively drifted. The width of this channel shown i^ 
plate 8 (cross section) is nearly two miles. 

Note. — ^These sketches are not made to scale. 
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METHODS OF MINING. 

The mining of the deep placers may be divided into two classes, viz. : 
drift mining and hydraulic mining. As is well known, the hydraulic 
niining has been almost entirely restricted during the past six years by 
adverse legal decisions. This stoppage of hydraulic mining has given a 
great stimulus to drift mining, many of the enjoined hydraulic mines 
being now worked by drifting. But there are many gravel deposits that 
are peculiarly adapted to profitable hydraulic mining that are not suscep- 
tible of remunerative drift mining. In some mines the gold is more or less 
uniformly distributed throughout the gravel, and the lowest stratum is not 
rich enough to pay for the drifting, while hydraulicking can be profitably 
conducted. 

The lithological character of the material filling the old river channels 
will determine which of the systems is to be pursued. Where a great 
depth of lava (as in the case of the Table Mountain formation, a section of 
which has been given) or other non-paying material is superimposed upon 
the auriferous pay gravel, drift mining must be resorted to. The exploi- 
tation of such large quantities of barren material would not be practicable, 
and by the system of drift mining this is obviated. In some places there 
is a concentration of the gold in a stratum immediately overlying the bed- 
rock, while the rest of the deposit carries an amount of gold too small to 
admit of profitably hydraulicking the entire deposit. When such is the 
case, recourse is had to drift mining. Again, lack of grade, lack of dump, 
or the absence of other conditions requisite for hydraulic mining, make it 
necessary to adopt drift mining instead of the hydraulic system. 

In drift mining, the deposit is worked through a shaft or through a bed- 
rock tunnel. The latter system is preferable and is adopted where the 
topography of the district admits, inasmuch as the necessity of draining 
the mine by pumping and of elevating the gravel is obviated. Fortunately, 
the topographical features are often favorable to the working of the depos- 
its by tunnels. To reach the gravel deposits, a bedrock tunnel is run from 
some neighboring canon through the rim-rock to a point beneath the gravel 
at which exploitation is to begin. *In drift mining, where worked through 
tunnels, it is vitally important to determine the approximate elevation of 
the gravel deposits, so as to run the tunnels sufficiently below the gravel to 
admit of working the deposit by gravitation. When the tunnel is run 
above the bedrock (except in cases where a false bedrock is adopted as 
working level), the deposit cannot be worked without elevating the water 
and gravel. 

This is a costly and rarely practicable system of mining. Many disas- 
trous mining failures have attended the faulty location of a bedrock tun- 
^^L The bedrock tunnels are sometimes more than a mile in length. 
These tunnels cost from $5 to $40 per running foot, $12 to $16 being about 
the average, depending upon their dimensions, and chiefly upon the hard- 
'lees of the ground. Power drills are generally used in running long tun- 
nels. While in rock of medium hardness there is no economy in the use 
^J these drills; in efi'ecting a saving of time they are valuable. On the 
^ther hand, where the rock is exceptionally hard, the use of air drills effects 

Within a few years, the projection of the ancient channel upon maps to distances of 
v^^'^1 miles heyond the nearest visible point has been correctly made by engineers, who 
tin ?*^® * specialty of this class of engineering work. In this connection the deUnea- 
J*^n of the Red Point Channel (see sketches 3, 5, 6) and the determination of the best site 
g-Tf. tunnel to open up the gravel deposit, is deserving of note. This successful and very 



i. 



*^* tunnel to open up the gravel deposit, is deserving of note. This successful and ve 
J*"itable work was done bv Messrs. Ross E. Browne, John B, Hohson, andCharies Hou- __ 
^^' (See article by Kussell L. Dunn, in ^®P<^f^9f.^tf t^^npfAl^festll^^ /^ O I t^ 
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the saving both of money and time. The dimensions of the tunnels, where 
rui;i by hand, are generally about five feet wide and six and one half feet 
high. Where run by air drills, they are often as wide as eight to ten feet, 
and from seven to eight feet in height. Sometimes, to make speed, two 
drills are worked at the same face, in which case the width of the tunnel 
is from eight to ten feet. From one hundred and fifty to four hundred feet 
of tunnel may be run monthly by using air drills, ^ The tunnel, where run 
in bedrock, but rarely requires much lagging and timbering. When run in 
gravel, this is an expensive item of cost. From the tunnel, upraises are 
made into the gravel deposit. These upraises are one hundred and fifty 
to two hundred feet apart, and serve as chutes. From the top of the 
upraises, gangways are run through the gravel, and the deposit is blocked 
out by cross drifts, and exploited in a manner similar to the working of 
horizontal seams of coal. The gravel is usually worked to a height of five 
to eight feet. Where the bedrock is soft, and of a laminated character, it 
is taken out to a depth of from one half foot to four feet, and washed with 
the gravel. The large bowlders are picked out and stowed back in the exca- 
vated ground. The gravel is wheeled, or brought by small cars, to the 
gravel chutes, leading to the bedrock tunnels. Through these chutes it is 
dumped into the cars in the main tunnel. These cars, where the tunnel is 
long, are drawn (six to ten constituting the train) by animals, or by loco- 
motives,* and emptied automatically upon "dumping chairs " near the 
mouth of the tunnel. The cars carry from one to two tons of gravel. The 
best grade for the tunnel is three to four inches per hundred feet. 

The gauge of the track is from sixteen to twenty-two inches. T rails, 
weighing from twelve to thirty pounds, are generally used, but in some mines 
wooden rails, covered with strap iron one to two inches in width by one 
quarter to one half inch thick, are used. T rails are unquestionably prefer- 
able. Track of this character can be laid at from 50 to 60 cents per foot. 
In the gangways through the gravel, the track is a temporary structure 
that can be conveniently moved from the abandoned gangways. 

Outside of the tunnel the track divides into three branches. One track 
leads to the waste dump, where the waste rock from the bedrock tunnel, 
etc., is dumped. Another track leads to a small " prospect " bin, into which 
the gravel to be tested as to its richness is discharged. The third (main) 
track leads to the main gravel dump. 

EXTRACTION OF THE GOLD. 

The gold is extracted either by: 

First — Sluicing, when the gravel is " free," L e., not cemented. 

Second — By the milling process, when the gravel is cemented. 

The process of sluicing is essentially similar to the washing of the gravel 
in hydraulic mining. The cars are run on to dumping chairs, which 
dump the gravel automatically. The gravel falls into a wooden bin, 
heavily boarded, and sometimes covered with light sheet iron. At the 
bottom of the bin is the head of the line of sluices, into which the gravel 
is directed by the slope given to the sides of the bin. This structure i8 
generally covered over to protect the men from the inclemency of the 
weather. The water is introduced by a pipe c onnected with the wa tg 

* At Bald Mountain the gravel was brought from the mine a distance of over seven thoiJ- 
sand feet, bj'- a locomotive, drawing a train of eighteen cars, carrying two tons percj*' 
The locomotive weighed seven and one half tons. The trip was made in five minate^ 
Anthracite coal was used for fuel. According to Superintendent Wallis, the relative cos» 
of transportation at Bald Mountain were: By man power» 21 cents per carload (two tons^ 
by mule, 9 cents per carload; by locomotive,'4| cents per carload. 
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tank, and the gravel is washed into and through the sluices. Where the 
water supply permits, the gravel is washed once a day. A permanent and 
sufficient water supply is very desirable for washing the gravel, but at 
many mines there is a scarcity of water, in consequence of which the 
gravel can only be washed at irregular intervals.* Sometimes the gravel is 
stored in bins for several months, awaiting available water; at some places 
the drain water from the mine is stored in a large water tank near the head 
of the sluices, and when a sufficient quantity has accumulated, is used for 
washing the gravel. Occasionally, water from this source is sufficient for this 
purpose, but usually the supply has to be supplemented by water from else- 
where. It requires from one sixth to one twelfth of an inch of water to wash a 
cubic yard of '^ free " gravel. The sluices are wooden boxes from eighteen 
to twenty-four inches in width and depth, and usually twelve feet in length. 
They are set on a grade of eight to eighteen inches per twelve feet, and 
paved usually with iron riffles that may be readily removed. The length 
of the string of sluices is rarely more than a few hundred feet — most of the 
gold is caught within one hundred feet of the head of the bin when the 
gravel is very free. Drops and undercurrents should be more frequently 
used in this connection than is the practice, and more quicksilver added to 
the sluices. At many mines, where the gravel is somewhat cemented, the 
tailings are impounded below the sluice and allowed to slack, after which 
they are re washed by a second string of boxes below the dam. 

The milling process is adopted when the conglomerate is too strongly 
cemented to be disintegrated (as in the sluicing process) by means of water. 
The gravel must then be crushed in a gravel mill, which, in most respects, 
is similar to the mills employed in the reduction of gold ores. The gravel 
is crushed through coarse screens, three sixteenths of an inch mesh in 
diameter, and is mostly caught in the battery by amalgamation. Outside 
copper plates, as in gold milling, are also used. The capacity of gravel 
mills is from five to twelve tons per stamp in twenty-four hours. It takes 
from one third to one fourth of an inch of water to mill a cubic yard. 

Mills for gravel should have double discharge mortars. They should 
have rock breakers and self feeders. No attempt is made to save the sul- 
phurets, which are usually found in the conglomerate. These sulphurets 
(and magnetic sands) are auriferous, but generally not rich or abundant 
enough to pay for saving. The cost of mining by this method is, of course, 
exceedingly variable. 

COSTS OF DRIFT MINING. 

Where the deposit is worked by tunnels and the gravel is free (not 
jemented), under favorable conditions gravel may be mined and washed 
^or90 cents to $1 25 per cubic yard; where the gravel is cemented and 
requires much blasting the cost of mining will be considerably increased. 
«ach gravel also has to be milled, further enhancing the cost from 20 
^ents to 40 cents per ton. Under favorable conditions of mining and mill- 
^^g, cemented gravel may be worked at a cost of from $1 75 to $3 60 per 
«ubic yard. 

.The mines are ventilated in the most improved systems by blowers 
(oaker's, etc.) run by machinery. This is a cheaper and far more effect- 
^^^ system than ventilation by means of air shafts and air drifts kept 
^P^n for that purpose. The latter system costs from $3 to $5 per lineal 
^^ of channel worked, while the former costs less than 60 cents. 

Mon ^ /l^nips where the gravel was stored awaiting water for washing, at the Bald 
>pjj^*^in Mine, had a capacity of twenty-six thousand and sixteen thous^ind^a^loads, ^ 

^"''^^^^- Digitized by VjOOvLW^ 
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EXAMPLES OF DRIFT MINES. 



May F?ow;er.— Situated in Placer County. From December 11, 1888, to 
September 24, 1889, the company's twenty-stamp mill crushed thirty-three 
thousand seven hundred and eighty-seven tons of cemented gravel, which 
yielded $272,616 50, or ISyf^ per ton. But few mines have as rich gravel 
as this. The monthly expenses of the company ranged from $10,000 to 
$13,000. A Hneal distance on the channel of one thousand six hundred 
and twenty feet yielded the thirty-three thousand seven hundred and 
eighty-seven tons referred to. 

Hidden Treasure. — Situated on the Damascus Channel (see sketches), 
Placer County. The gravel worked is not cemented, but is cheaply mined 
and is *'free milHng;" L 6., it does not require crushing. This ground is 
" picking " ground, requiring no blasting. The timbering expense is, how- 
ever, much greater than that of the cemented gravel mines. From Feb- 
ruary 27, 1888, to June 30, 1888— one hundred and eight working days-- 
the figures are: 



Gold yield ■ 

Wages 

Contracts 

Expense, material, etc 

Total expense 

Profit 



Per Load — 
One Ton. 



$1.2347 

$0.7202 
.1077 
.0957 



$0.9236 
.3111 



Total. 



$39,821 53 

$23,528 00 
3,464 78 
3,086 94 



$30,079 72 
9,741 81 



Number of days' labor, 11,164.50. Number carloads gravel, 32,252. 
For the eleven years, 1877 to 1887, inclusive: 

Receipts. 

Gold yield ■- ^?Jfal 

Receipts from other sources - iy,J7^ 

Total - $898,699 45 

Expenditures. 

Wages $490,297 64 

All other expenses - i?I'?^ S 

Dividends... - 268,092 00 

The cost per carload ($0.9236) is exceptionally low, as under ordinarily 
favorable conditions $1 50 to $1 75 a carload is as low a figure as can be 
anticipated, and in most of the mines the cost is from $2 to $3. 

The yield of this mine last year was, approximately, gross: $81,000; 
expenses, $51,000; net, $30,000. The value of the gravel per ton was 
$1 56. One hundred and twenty men were employed. 

Bald Mountain Mine. — Situated in Forest City, Sierra County. The 
owners of this property invested $20,000 in opening up the mine, with tn^ 
following gratifying results: 



AURIFEROUS GRAVELS OF CALIFORNIA. 



121 



Yeab Commences July Fibst — 



1872-1873 

187M874 

1874-1875 

187M876 

187^1877 

1877-1878 

1878-1879 

1879-1880 ....--. 
1879-Oregon Creek . 



July, 1880...- 

Jaly, 1880, 920 feet, Oregon Creek , 



Carloads. 



60,168 
65,782 
79,990 

100,080 
98,044 

106,160 
90,274 
86,378 



676,876 



August 1,1880 

From June, 1881, to June, 1887 (mine closed down, having 
been worked out) 

Totals- - 



Gross Yield. 



. $544,000 00 

296,341 76 
235,803 57 
269,755 00 
164,909 00 
188,892 40 
3.000 00 



$1,702,701 73 

16,914 38 

9,000 00 



$1,728,616 11 
803,124 00 



$2,531,740 11 



Dividends. 



$284,000 00 

150,000 00 
70,000 00 

120,000 00 
40,000 00 
60,000 00 



$724,000 00 
20.000 00 



$744,000 00 
240,000 00 



$984,000 00 



In addition to this, upwards of fifty thousand was taken from the 
reworked tailings which had been run into the canon to slack (disintegrate 
the cemented gravel). From 1881 until 1887 (when operations were dis- 
<jontinued) the gravel output was from sixty thousand to one hundred and 
seven thousand carloads (one and one fourth tons per car) annually. The 
costs of mining, washing the gravel, and general expenses, etc., were from 
$1 22 to $1 44 per carload of extracted gravel. During 1881-82 the gravel 
yielded 50^ cents per squye foot of ground removed. The Ruby Gravel 
Mine, on the same channel as the Bald Mountain, has a pay lead of from 
fifty to three hundred feet in width (including the benches of gravel). 
Under the economical management of Mr. Pichoir, gravel is extracted 
from the breasts twelve thousand feet from the mouth of the tunnel, and 
washed at a total cost of only $1 25 per carload of one and one fourth tons. 
This gravel is free, and requires no blasting. 

The record for this channel to the year 1880 is as following — three thou- 
sand eight hundred and fifty feet worked: 

^rossyield $1,788,000; $465 per lineal foot of channel. 

Working expenses 923,000; $240 per lineal foot of channel. 

I^rofit (including plant) $865,000; $225 per lineal foot of channel. 

This company owned seven thousand five hundred feet of channel.* The 
claim was worked out about three years ago. In full operation the mine 
^mployed from one hundred and twenty-five to one hundred and seventy- 
five men. 

HYDRAULIC MINING. 

The recent suppression of hydraulic mining by judicial decisions, has 
'^<luced the annual gold product of California by at least $10,000,000; has 
^iirown thousands of men out of profitable employment, and has withdrawn 
^ormous sums of money from circulation in the various channels of trade, 
^or have the hardships which resulted from this been confined to per- 
J^^ directly connected with mining enterprises; being felt generally 
*^oughout the community, and they have fallen to a great extent on the 
^^^S persons whom the decisions in question were designed to protect. For- 

^ava flow carried away five hundred feet of this channeL ■ /'^ /"^ /^ I iO 
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tunately, however, the interdependence of the various industries of the State 
in this respect is becoming generally recognized, and thoughtful men, 
whatever profession, are awakening to the desirability of rehabilitating thi 
hydraulic mining of the State. It is greatly to be hoped that some metb 
will shortly be devised for the accomplishment of this end, and for thi 
effective prosecution of hydraulic mining, in a manner which will at d 
same time insure to the farming interests of the State the protection to whi 
they are entitled^ and preserve the navigable rivers of the State as well. 

In general, hydraulic mining consists in the disintegration of the aui 
erous alluvia, by propelling a heavy jet of water under pressure upon th 
bank, and in washing off the gravel in sluices in which is distribu 
mercury. The gold forms an amalgam and remains caught. The date] 
mining conditions of the profitable prosecution of hydraulic mining are: 

First— Aitsdnmeni of a large supply of water under a high pressure 
not too great a cost. 

Second — Facilities of obtaining the grade requisites for the sluices, am 
the dump for the refuse or " tailings." 

MEASUREMENT OF WATER. 

The method by which water is measured in the mining counties of Cali^ 
fbrnia is that in vogue in Italy and Spain. *1 

An aperture, whose sectional area represents a certain number of squarfl 
inches, is cut through an upright or vertical board, which forms a portion^ 
of a confined box. The amount of water discharged through this orifice, 
divided by the number of square inches of the sectional area of the orifice, 
is called the " miner's inch." "^ 

The quantity of water represented by the " miner^s inch" varies through 
out the State by reason of the difference in pressure (i. e., the height of thi 
surface of water above the orifice), the thickness of the board through 
which the orifice is cut, etc., and ranges from two thousand to two thousand 
six hundred cubic feet per twenty-four hours of flow. The quantity o| 
water discharging through an orifice one inch square, through a two-inci 
board, constitutes the ^' miner's inch " most generally adopted throughout 
the State. The quantity of water discharged under the above condition! 
for ten hours is called the ten hours miner's inch. The twenty-four houil 
miner's inch is that understood when not otherwise expressed. The minerS 
inch, as above described, is approximately sixteen thousand eight hundred 
gallons. 

WATER SUPPLY. 

The water used in hydraulicking is derived from the streams fed chieflf 
by the rains and melting snows. Where operations are conducted uponi 
comparatively small scale (the companies having no storage reservoir ff 
any considerable capacity), the hydraulicking season is about coextensivf 
with the rainy season, rarely being prolonged more than a month or ti*f 
after the cessation of the rains. Under such conditions five to six montlf 
is about the duration of hydraulicking. 

Note. — In some localities in California, Idaho, Montana, and Colorado, "booming"^ 
practiced. This system is adopted where there is a scarcity of water, or where the gr*** 
is too limited in extent, or too poor in grade, to justifj'- the expense of bringing in a p^ 
manent supply of water for hydraulicking. It consists in accumulating a supply of watj 
in a reservoir at the head of the gulch where the gravel is to be washed, and dischargi^ 
(usually automatically) the entire volume of water at once, so that the rush of the W»*J 
carries oJffthe gravel into sluices disposed for that purpose. Some of the gold is caogft 
in the sluices— -a great part obviously is carried on. Booming, is confined to the g^* 
gravel. 
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Companies hydraulicking more extensively have storage reservoirs com- 
mensurate with the magnitude of their operations. Such companies are 
enabled to continue their piping with but little interruption during the 
entire year. The reservoirs constructed for mining purposes (chiefly for 
hydraulic mining) on Yuba, Bear, Feather, and American Rivers have an 
aggregating storage capacity of about fifty billion gallons, which is about 
twice as much as the Spring Valley Water Company's system. 

The source of water supply of the North Bloomfield Gravel Mining Com- 
pany, the Milton Mining and Water Company, and the Eureka Lake and 
Yuba C^nal Company (consolidated), is about the headwaters of Big 
Canon Creek and Middle Yuba River in Nevada and Sierra Counties. 
The catchment area embraced in those sections represents in the aggregate 
68.6 square miles. There are eleven principal reservoirs varying in area 
from ten acres to four hundred and eighty-seven and one half acres (high 
water area) each, and having a capacity of from 2^ to 796,7 million cubic 
feet. The total area of the reservoirs of these companies is over eleven 
thousand six hundred acres (at high water mark) with a total capacity of 
over two billion one hundred and ninety-five million cubic feet. 

In order to obtain efficient head or pressure, it is often necessary to bring 
the water from great distances. To overcome the topographical obstacles, 
considerable engineering skill is sometimes required. In Butte County 
the bracket flume of the Miocene Ditch Company is something unique in 
hydraulics. 

In order to obviate the construction of a trestle some one hundred and 
eighty feet high, the water is conveyed in a wooden flume (four feet wide and 
three feet deep) around a bluff three hundred and fifty feet in height. 
The flume was suspended upon brackets made of T rails, bent in the form 
of a reversed L ( j) soldered into holes previously drilled into a solid ver- 
tical escarpment; men were swung down by ropes to drill these holes. 

In another place in this line of ditch is a piece of trestlework one thou- 
sand and eighty-eight feet long and eighty feet high. 

Herewith is given the statistics of the water companies in the central 
mining counties of the State, The water of these companies is used 
principally for mining purposes. 

Water for hydraulicking costs 5 to 25 cents an inch, when purchased 
from water companies; 10 to 15 cents is the usual price paid by hydraulic 
mining companies. 

In 1877-78 the Bloomfield Company used eight hundred and fifty-five 
thousand miner's inches (twenty-four hours inches) of water, at a cost of 2^^^ 
cents per inch. 

La Grange Ditch and Hydraulic Mining Company, Stanislaus County. 
Water from Tuolumne River, eighteen miles from mine. Length of 
<litches, twenty-five miles. Dimensions: top, nine feet; bottom, six feet 
^de; depth, four feet; capacity, two thousand seven hundred miner's 
inches per twenty-four hours; grade of ditches, seven to eight feet per 
ttiile. Cost of ditches, etc., $450,000. 

Tuolumne County Water Company, Tuolumne County. Water from 
south fork of Stanislaus and tributaries. Miles of ditches, one hundred 
^nd twenty-five (fifty miles not in use now) ; six miles of flumes. Grade, 
^tches, eleven to thirty-two feet per mile. Dimensions of ditches: width, 
^ttom, seven and a half to eleven feet; top, eleven to fifteen feet; depth, 
lour feet. Ditches cost, on average, $4 50 per yard; flumes, $14 per yard; 
*nd pipes, $6 per yard. 

o/^^ion Water Company, Calaveras County. Water from north fork of 
Stanislaus River. Forty miles of ditchi^; .capacity, t^o Jthousand five |:> 
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hundred miner's inches; water grade, three to twenty-five feet per mile 
Total cost of plant, $200,000. 

Mokelumne Hill and Campo Seco Ditch Company. Water from head- 
waters of Mokelumne River. Ditches, over one hundred miles,- grade, 
eight to sixteen feet per mile; capacity of ditch, one thousand five huti. 
dred inches. Cost, about $500,000. 

El Dorado Water and Deep Gravel Mining Company, El Dorado County. 
Main reservoir, Silver Lake, Amador County. Main ditch, forty miles; 
tributary ditches, seventy miles; total ditches, one hundred and ten miles; 
one mile of flumes; three miles of pipes. Dimensions of ditches: top, 
ten feet; bottom, six feet; depth, four feet; grade of ditches, four feet to 
mile; flumes, grade, one and one third to two and one half feet per mile; 
water delivered, four thousand inches. Reservoirs cost $45,000. Total 
cost of plant, $600,000. 

California Water and Mining Company. Water from Loon Lake and 
Pilot Creek, in El Dorado County; two hundred and fifty miles of ditches; 
grade, six to sixteen feet per mile. Dimensions: top, three and one half 
to eight feet wide; bottom, two to five feet wide; one and one half to three 
feet deep; water supplied by ditches, one thousand two hundred inches; 
flumes, two and one half miles. Total cost of plant, $600,000. 

Park Canal and Mining Company. Water from difl'erent branches of 
Cosumnes River; ditches, two hundred and ninety miles; flumes, eight 
miles; pipe, one mile; grade of ditch, one half to sixteen feet per mile. 
Dimensions: top, eight feet wide; bottom, five feet wide; two and one half 
feet deep; capacity of ditches, two thousand two hundred inches. Reser- 
voirs cost about $60,000. Total cost of plant, $2,000,000. Ditches cost $10 
per rod; flumes, $12 to $14 per rod; pipes, $2 50 to $4 50 per yard. 

Iowa Hill Ditch Company, Placer County. Water from North Fork of 
American; twenty-five miles of ditches; capacity of ditch, three thousand 
inches. Plant cost $200,000. 

North Bloomfield Company, Nevada County. Length (including reser- 
voirs) of ditches, one hundred and fifty-seven miles; capacity, three thousand 
two hundred inches; grade, twelve to sixteen feet per mile. Dimensions 
of ditch: top, eight and two thirds feet wide; bottom, five feet wide; depth, 
three and one half feet. Cost of plant, $708,841. It costs $18,463 per year 
to keep the reservoirs and ditches in order. 

Milton Company (including reservoirs). Length, eighty miles; grade 
per mile, twelve to twenty-five feet. Dimensions: top, six feet wide; bot- 
tom, four feet wide; depth, three and one half feet; capacity, three thou- 
sand inches. Cost, $391,579. 

Auburn and Bear River Canal Company, Placer County. Seventy-five 
miles of ditches; capacity, three thousand inches. Cost, $350,000. 

Amador Canal, Amador County. Ditches, sixty-six miles; capacity, 
two thousand inches. Cost, $400,000. 

Brandy City. Ditches, seventeen miles; capacity, two thousand inches. 
Cost, $150,000. 

Buckeye Company, Trinity County. Ditches, thirty-five miles; capacity, 
two thousand five hundred inches. Cost, $120,000. 

Dardanelles Ditches, Placer County. Seventeen miles; capacity, three 
thousand inches. Cost, $125,000. 

Del Norte Company. Ditches, ten miles; capacity, two thousand inches. 
Cost, $40,000. 

Gold Run Ditch Mining Company. Ditches, twenty-six miles; capacity? 
two thousand five hundred inches. Cost, $150,000. 
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little York and Liberty System, Nevada County, Cal. Ditches, thirty- 
five miles; capacity, three thousand five hundred inches. Cost, $150,000. 

Natoma Water and Mining Company. Ditches, sixteen miles; capacity, 
three thousand five hundred inches. Cost, $390,000. 

Phoenix Ditch Company. Ditches, one hundred miles; capacity, four 
thousand inches. Cost, $880,000. 

Powers' Ditch, Butte County. Ditches, thirty miles; capacity, two thou- 
sand inches. Cost, $75,000. 

California Water Company. One hundred and twenty-five miles; capac- 
ity, four thousand five hundred inches. Cost, $550,000. 

Eureka Lake and Yuba Ditch Company. Length of ditches, one hun- 
dred and sixty-three miles; capacitv, five thousand eight hundred inches. 
Cost $728,342. 

South Yuba Ditch Company. One hundred and twenty-three miles of 
ditches; capacity, seven thousand inches. Total cost of plant, $1,100,000. 

Smartsville Ditches. Capacity, five thousand inches; grade, nine feet 
per mile; cost, $1,000,000. Dimensions: top, eight feet wide; bottom, five 
feet wide; depth, four feet. 

Spring Valley and Cherokee. Ditches, length, fifty-two miles; capacity, 
two thousand two hundred inches. Cost, about $500,000. 

Hendricks. Ditches, length, forty-six and one half miles; grade, six to 
twelve feet per mile. Cost, $136,150. 

Blue Tent. Ditches, thirty-one miles; capacity, two thousand one hun- 
dred inches. Cost, $200,000, 

When feasible, ditches are used as conduitg in preference to flumes or 
pipes, as the cost of construction and of maintenance is less than that 
of the flumes or pipes. 

In some places, the topography of the country, the character of the 
ground (hardness, porosity, etc.), or other conditions, render the use of 
flumes more economical. Flumes are usually of smaller sectional area 
than the ditches, but are given more grade (twenty to forty feet per mile) 
to compensate for the reduced area. Plumes cost from $1 to $2 per 
linear foot. 

At Cherokee, in Butte County, the water is conveyed across a deep 
ravine by an inverted siphon of wrought iron. The diameter of the pipe 
is thirty to thirty-four inches, and its greatest thickness, where subjected 
to a pressure of eight hundred and eighty-seven ^feet (three hundred and 
eighty-four pounds per square inch), was No. 00 iron, Birmingham gauge, 
0.375 inches. 

DUTY OF miner's INCH. 

The duty of a miner's inch of water is the quantity of material which 
that amount of water is capable of moving. Obviously, the duty of a 
Oner's inch will vary greatly, depending as it does, on the quantity of 
water used, the pressure of the water, the character of the material washed, 
and the grade and width of the sluices. 
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Name of Stkbam. 



Table Mountain or Dry Creek. , 

Butte Creek 

Feather River 

Yuba River ._ 

Bear Biver 

Dry Creek, No. 2 

American River 

Totals-. - 



Quantity of Water 
Used in Mining 
and Discharged 
into Beds of 
Rivers in Twenty- 
four Hours — 
Inches. 



833,250 
24,000 
1,259,363 
5,458,171 
1,117,082 
44,229 
1,914,500 



10,650,595 



State 

Engineer's 

Estimate of 

the Duty 

per Inch — 

Cubic 

Tarda. 



f 



*3.6 



Amount Moved- 
Cubic Yards. 



2,916,375 

84,000 

4,407,770 

19,103,598 

3,351,246 

132,687 

8,615,250 



38,610,926 



* Average. 

These estimates are less than the actual results. Other conditions being 
the same, the duty of a miner's inch increases rapidly with an increased 
grade of the sluices. Le Conte says the transporting power of water is as 
the sixth power of its velocity. 

At Hobson's mine, in Placer County, piping a bank one hundred and 
twenty feet high, of very light free gravel containing no cement, using five 
hundred inches of water, under a pressure of three hundred and sixty feet, 
with a twelve-inch grade (twelve inches to a box of twelve feet) for sluices, 
the duty of a miner's inch was twenty-four cubic yards. At the same 
mine, with the same grade, same quantity and pressure of water, but 
where the gravel was coarse and cemented, the duty was reduced to ten 
yards. 

Under the same conditions of gravel bank and water supply as referred 
to in the first example given, but where the grade of the sluice was in- 
creased to eighteen inches a box, and where iron riffles were used instead 
of rocks, the duty of thirty-six cubic yards per inch was attained. These 
results are exceptionally high in hydraulicking. At Wisconsin Hill, 
Placer County, piping light top gravel with a grade of twelve inches per 
box of twelve feet, with fiwe hundred inches stream, the duty of a miner's 
inch was ten cubic yards, while only three .cubic yards of bottom and 
cemented gravel were washed under the same conditions. 

At the North Bloomfield, in washing one million ?ive hundred thousand 
cubic yards of top gravel, the duty of a miner's inch was 5.39 cubic 
yards.* In washing seven hundred and ten thousand cubic yards of the 
underlying gravel (to height of sixty-five feet above the bedrock) the duty 
of an inch was but 2.34 cubic yards. In the latter case, thirty-five cubic 
feet of water were required to move one cubic foot of gravel. 

DUMP, ETC, 

Less indispensable even than a good water supply is the available fall 
upon the property to secure sufficient grade for sluicing and satisfactory 
dumping ground for the tailings. Much room is required below the mine 
upon which to deposit the debris, where operations are conducted on a 
large scale. Where upwards of two millions of cubic yards of material 

* At Bloomfield, twenty-four hours miner's inch equals two thousand two hundred and 
thirty cubic feet, the duty per miner's inch was ten cubic yards, while under the same con- 
ditions of pressure and grade of sluices, piping the underlying heavier cemented bottom 
gravel, the duty was but four cubic yards. 
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are moved annually, the mine, obviously, must have an extensive outlet 
for the debris. Deep canons are the most favorable sites for this purpose. 

In order to utilize the pressure due to the elevated position in which the 
water is brought, with respect to the gravel to be washed, the water is con- 
ducted from the ditches into a tank called the "pressure box" or "bulk- 
head," From the pressure box or bulkhead, by means of a feed-pipe 
(main pipe), the water is brought to a distributer. The size of the feed- 
pipe is determined by the quantity of water to be used. Twenty-two-inch 
(in diameter) mains are generally used in the larger hydraulic workings. 

The pipes are made of wrought-iron, the thickness of which increases 
with the diameter of pipe, and the hydrostatic pressure to which the pipe 
is subjected, Nos. 16, 14, 12 (Birmingham gauge). These numbers corre- 
spond to thickness of .065, .083, 1.09 inches, respectively. To prevent the 
pipes from corroding, they are coated with a preparation of asphalt and 
coal tar. The pipes are made in lengths of twenty feet, and jointed together 
in stove-pipe fashion, rivets being rarely used. 

The "distributer"* is a cast-iron box which serves the purpose of a 
hydrant, and by means of valves enables the partition of the stream of 
water and the diversion of the branch streams into two or more pipes, 
whereby more than one part of the gravel bank can be simultaneously 
hydraulicked. 

From the distributer the streams are piped to the " monitors " or " giants." 
These are the discharge pipes which concentrate the stream and enable its 
projection upon any desirable point. The giants and monitors are labor 
saving. Before their introduction at North Bloomfield, there were ten to 
fifteen streams playing, while now one stream, tended by one man, does 
as much work. 

The " nozzles " of the monitor are from four to nine inches in diameter. 
Two or more monitors are employed, depending upon the magnitude of the 
workings. The streams played upon the bank are one hundred or more 
feet in length. The large mines have a dozen or more monitors, but rarely 
have enough water to supply at once more than four or five monitors. 

The disintegrating power of the jet, which at the larger mines equals 
one thousand to one thousand five hundred inches of water (one thousand 
five hundred to one thousand seven hundred and fifty cubic feet per min- 
ute), weighing sometimes upwards of one hundred thousand pounds, under 
pressure of one hundred and fifty feet to four hundred and fifty feet, is 
enormous. Yet, notwithstanding this, the gravel is sometimes so tenaci- 
ously cemented that assistance of powder becomes necessary to shatter 
or break up the bank preparatory to its disintegration by water. 

It is desirable to get the monitor or giant as near the bank as is con- 
sistent with the safety of the miners and the machine, in order to obtain 
the full force of the stream. Where the banks are high — over two hun- 
dred feet or so — ^they are accordingly usually worked in benches of from 
one hundred and fifty feet to two hundred feet in depth. 

The system of " bank blasting " generally in vogue is as follows: A small 
level, or drift, is run into the bank at right angles to the face of the bank, 
and from the end of this drift crosscuts are driven parallel to the bank (at 
right angles to the drift). The drifts will form a T-shaped excavation. 
The length of the main drift will vary from twenty to one hundred feet, 
and in the cross-drifts, of which there may be two (forming a q::), the kegs 
of powder are placed. The cubical contents of the portion of the bank to 

Owing to the liability to break, and their un wield iness, the cast-iron distributers have, 
^ many places, been displaced by sheet-iron branch pipes, or tees, which have cast-iron 
gates. ■ --^ -^ — - - 
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be blasted, the tenacity of the material of the bank, etc., will determine 
the length of the powder drifts and the quantity of powder to be used. 
From a few dozen to a thousand or more twenty-five-pound kegs of black 
blasting powder * are ignited in one blast. The drifts are well tamped, 
and the charges are simultaneously fired by means, generally, of a high- 
tension electrical machine. 

Where the banks are worked in " benches " or stopes, vertical shafts ten 
to twenty feet deep are sunk from the surface of the deposit, short drifts ate 
run from the bottom of the shaft, forming an inverted T (J,), and the 
powder charged, tamped, and fired as above. Very much Ughter charges 
are used in this kind of blasting. A slow lifting powder is generally used 
for bank blasting, while the nitro-glycerine explosives are used for blasting 
the bowlders, trees, etc., which were washed down into the pit or open space 
on the bedrock left after washing away the gravel, etc. 

The second condition prerequisite to the successful working of the 
hydraulic mine is the attainment of the grade necessary for the treatment 
of the detrital material piped from the bank. 

To get the requisite grade for the sluices, and, at the same time, to obtain 
a suitable place for the deposition of the debris from the washing out of 
the gravel bank, often involves the driving of a long bedrock tunnel. 

The topographical features of the environs will determine the location of 
the tunnel. The mouth of the tunnel should be sufficiently below the bed- 
rock of the deposit to be prepared for the contingency of a change in the 
grade of channel, whereby the tunnel might be placed above the level of 
the drainage and rendered practically useless. This difference of level 
also admits of the use of chimneys or shafts, connecting the surface of the 
bedrock of the channel with the face (interior end) of the tunnel, whereby 
a drop is obtained which facilitates the disintegration of the obdurate con- 
glomerate. A line of sluices is laid in the tunnel. 

The tunnels are from a few hundred to several thousand feet in length. 
The tunnel of the North Bloomfield Company, in Nevada County, is seven 
thousand eight hundred and seventy-four feet long, and its dimensions 
seven by eight feet. It cost about $500,000, The tunnels are from four to 
eight feet wide and from five to nine feet high. 

The gradient to be given the tunnel will be determined by the fall availa- 
ble, the character of the material to be washed, etc. Tenacious material, 
such as very compact conglomerate, very indurated pipe-clay, etc., will 
require a high grade, and from ten to twelve inches per twelve feet would 
be advantageous. 

The material " piped " from the bank is carried by the stream of water 
through bedrock cuts and sluices to the chimneys or shafts (where such 
€xist) . 

The bedrock cut, as its name implies, is a trench carried in the bedrock 
from the upper end of the line of sluices to the gravel bank. These cuts 
are about as wide as the sluices, and are sometimes twenty to thirty feet 
■deep. The gravel is washed into these cuts and thus is brought to the 
sluices. These cuts are not paved. Cuts require nearly twice as much 
grade as sluices. 

SLUICES. 

These are commonly called '* flumes" in mining parlance, but the term 
** flume " should be restricted in meaning to a conduit for carrying water 
to be used in hydraulicking, while the term " sluice " in contra distinction 

* Low-grade dynamite powder has almost entirely superseded black powder in bant 
blasting. 
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ghould refer to the boxes or troughs below the cuts through which the 
gravel is washed, and in which the gold is recovered. 

These are a kind of water trough or box from three to six feet wide, and 
{•om two to three feet deep, and most generally twelve feet in length per 
box. From one hundred to several hundred boxes are used in a line of 
sluices. 

PAVEMENTS. 

To prevent excessive wear and tear of the sluices, they are lined with 
heavy planks on the sides and are paved with rocks and blocks which 
also serve as riffles to arrest the flow of the gold and amalgam. Iron rails 
'*T'' rails from railroads), or wooden rails covered with bar iron, are 
placed longitudinally upon the bottom of the sluices and also serve as 
riffles. 

Economic conditions will determine which of the styles of riffles are 
Rock riffles will wear longer than the other kind, lasting from three 
to six months, but require more grade to the sluices, and also a loss of 
more time in cleaning up and repaving the sluices. 

Block riffles are made, where possible, of the "digger^' pine {Pinus 
sahiniana) and other pine. Hard wood is not as good as the softer pine, 
which has the property of brooming up and thus presenting a better sur- 
face to arrest the gold and amalgam. They are square, varying in size 
from twelve to thirty inches, and in depth from ten to eighteen inches. 
The interstices of the pavement are filled with small stones. Block riffles 
last from two to four weeks in the average conditions of hydraulickinr 
Iron riffles considerably longer. Though more costly in the first instan^ 
they are cheaper in the end, owing to their longer life and greater econ^?^ 
of time in being changed. 

GRADE OF SLUICES. 

Where top and poor gravel is being piped it is desirable to 
fast as possible. The grade upon which the sluices are set w} 
lated by the available fall along the line of sluices, and by ^ 
of the material washed. In some localities the adoption/ 
grades two to four inches per box is enforced by lack of/ 
does the use of such light grades greatly decrease the dut 
iavolves a large increase in the expense of handUng th' 
of being sluiced upon such grades. The grade in ge^ / 
known as a six-inch grade (six inches to a box of W / 
practicable the use of grades from eight to twelve " 
tageous. Steep grades facilitate the thorough" 
cemented gravel, and thereby effect a reduction 
which would otherwise be necessary to insure ' 

It is best to have steep grades for the disi 
depend upon the undercurrents to save sue)/ 
ited on account of the grades of this char/ 
illy advisable where water is expensiy/. 
Several hundred and sometimes sever/ 
"Loss of Gold.") 

Some mines have a double lin( 
^ileaning up and repaving sluices 

Sluices cost from $25 to $35 
The Spring Valley Mine has tl 
miles in length each. 
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GRIZZLIES AND UNDERCURRENTS. 



When the available fall admits of it, one or more grizzlies and under- 
currents are used along the line of the sluices. 

A grizzly is a grating or framework of iron bars, laid parallel, with 
interstices between to allow the finer material to fall into the sluices, or 
undercurrents, below, while the coarser barren bowlders are screened off, 
as it were, and dumped outside of the flume. 

It is desirable to get rid of the large bowlders as soon as possible, to 
prevent unnecessary wearing of the pavement of the sluices and waste of 
water in washing them; but where the gravel is much cemented the bowld- 
ers assist in its disintegration. 

To remove the large bowlders (sometimes weighing several tons) from 
the bedrock and cuts, a kind of derrick crane is used. These bedrock 
derricks have a mast from eighty to one hundred feet high and a boom 
eighty to ninety feet long, and are modified in other respects to best adapt 
them to their employment in hydraulic mines. The actuating power of 
the derrick is, generally, a hurdy-gurdy. This is a peculiar kind of impact 
wheel, made to utilize water under high pressure. The water is projected 
through a nozzle tangentially to the wheel, upon the periphery of which 
are set radial buckets. The Pelton and Knight's wheels are examples. 
Under favorable conditions, the Pelton wheel will develop about eighty per 
cent of the theoretical power of the water. 

The undercurrents are large boxes or tables, of various shapes and sizes, 
more commonly ten to twenty feet wide and forty to fifty feet long, which 
by the distribution of the water over larger surfaces makes the stream 
Bhallow and allows the deposition of the gold and amalgam upon the riffles 
with which they are paved. Block, rock, or iron riffles are used in the 
undercurrents. The fine material which falls through the interstices of 
the grizzly is usually carried to the undercurrents. 

AMALGAMATION. 

Quicksilver is added several times a day, in quantities depending upon 
the length of the sluices. The more quicksilver added the greater are the 
chances of catching the gold. The usual practice is to sprinkle the quick- 
silver in the sluices and undercurrents, the greater part being added near 
the head of the sluices. No quicksilver is added to the cuts. From the 
consistency of the amalgam, and the appearance of the quicksilver in the 
sluices (which are frequently inspected), the feeding of the quicksilver is 
regulated. 

Two or four tons of quicksilver are often in process of manipulation at once 
at some of the large hydraulic mines, one part of it being in the sluices and 
another part on hand as amalgam. The upper portions of the sluices are 
cleaned up, generally once or twice a month, the middle portion less fre- 
quently, and the lower part only once a season. 

With large "heads"* it is advisable to clean up frequently to prevent a 
loss of amalgam through prolonged trituration. The upper part of the 
sluices for a distance of about two thousand feet ought to be cleaned up 
about every two or three weeks, where large quantities of gravel are washed. 
A gang of miners can clean up and repave a thousand feet of sluices in a 
-day and night. 

*The term "head" is often used in this connection to express the quantity of water asedi 
as, for example, a head of five hundred inches, etc. It must not he confounded with the 
hydrostatic head, which the miners comnjonly designate as "pressure." 
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In cleaning up the rif&es are removed, a small stream of water is run over 
the sluices, and the gold and amalgam collected by scoops, etc. The amal- 
gam is strained, cleaned, retorted, and melted. With the amalgam many 
of the minerals described before as existing in the gravels are found. 

From 75 to 80 per cent of the total yield of amalgam is obtained in 
the first three hundred to four hundred feet of sluices. A small percent- 
age of the gold, in the form of dust, comes from the bedrock cuts. The 
remainder of the gold recovered comes from the undercurrents and in the 
lower section of the sluices. 

Total yield for the year 1877-78 , $311,276 20 

Near bank, from rock cuts in mine (dust)* 4.67 per cent. 

FJame in tunnel (1,800 feet) 86.26 per cent. 

Tunnel below flume (6.000 feet) , 4.50 per cent. 

Oat below tunnel (200 feet) _ 0.81 per cent. 

Tail sluices (300 feet) 1.21 per cent. 

From seven undercurrents 2.65 per cent. 

100.00 per cent. 

The first undercurrent caught five times as much as the sixth, and nearly 
three times as much as the seventh undercurrent, which was of double size. 
This last yield, $947, induced the company to add another undercurrent. 

The smaller mines use cup-shaped retorts, as used in the smaller gold 
mills, while the larger mines use retorts, such as are used in silver mills. 
Bullion from the hydraulic mines is notably very much finer than that from 
the quartz mines. This bullion will run from 850 to 980 fine. The bullion 
from the Australian gold gravels is much finer than that of California. 

Silver is generally the debasing alloy, though where the grade of bullion 
is very low lead or copper are often found in the alloy. The value of the 
amalgam in the upper portions of the sluices is from $7 to $12 per ounce. 
The amalgam from the lower part of the sluices, from the undercurrents, 
is of less value, on account of the fineness (in texture) of the gold caught 
there. The amalgam from top gravel is poor for the same reason. 

QUICKSILVER LOSS. 

The loss of quicksilver is, under the average conditions, from 10 to 15 
per cent of the quicksilver used ; sometimes the loss is as great as 30 per 
cent, especially where the gravel is much cemented. 

At the larger mines piping goes on night and day. Pitch bonfires are 
generally used to illuminate the works during the night, but at the North 
Bloomfield an electric light of twelve thousand candle power was used, 
and was found more efiective and economical. At Cherokee two electrical 
lights, of eight thousand candle power each, are used. 

GOLD LOSS. 

The loss of gold in hydraulic mining varies according to the character 
of the gravel washed and the system of sluices, undercurrents, etc., in use. 
Where the gravel is a hard, tenacious, conglomerate some gold is liable 
to be carried away because of the imperfect disintegration of the gravel ; 
dso the presence of pipe-clay increases the gold loss. Where such gravel 

•No quicksilver is added in the outs. Digitized by V^OOQIC 
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occurs it is desirable to disintegrate the gravel by blasting and by intrcK 
ducing, where practicable, numerous drops along the line of sluices. A. 
long line of sluices with frequent drops and many undercurrents reduces 
correspondingly the gold loss. Of course, an appreciable amount of gold 
must inevitably escape as flour gold, rusty gold, and amalgam. Properly 
constructed undercurrents will diminish this loss, but still the last under- 
current of a series of many distributed over a long line of sluices (many 
miles in length) would undoubtedly catch some gold. 

Other conditions not preventing, the length of the sluice system adopted 
is determined by the cost of the construction and of the maintenance com- 
pared with the value of the gold saved by reason of the increased length 
of the system. 

No attempt has been made to introduce a system such as is employed 
in our best gold mills (see article on Gold Mills, Report State Mineralogist, 
1888), to sample the tailings, and, therefore, it is difficult to approximate 
the percentage loss in hydraulicking operations. The examinations of 
many " tailings canons," into which the debris from the gravel mines was 
washed, lead me to believe that but a small percentage of the gold is lost. 
It is often asserted that not more than one half of the gold in the gravel 
bank is saved by this method of mining. In the opinion of the writer, in 
most well conducted dydraulic and drift mining operations, at least 85 per 
cent and in many cases upwards of 95 per cent of the gold tenure of the 
gravel is saved. Mr. Louis Glass, formerly the manager of the Spring 
Valley Mines, is of the opinion that not more than five per cent of the 
gold passed off in the tailings. 

TAILINGS. 

By far the greater portion of the material washed from the banks finds 
lodgment within a short distance of the tailings' dump of the mine. For- 
tunately the canons into which most of the mines tail {i. e., wash the de- 
bris) are of no value for purposes other than to serve as storage reservoirs 
for the mining debris. A properly constructed brush or log dam, preferably 
the former, for which most oi the canons below the mines afford advanta- 
geous sites, would, undoubtedly, impound nearly all the material which at 
present may be carried to the subjacent farming lands. Cooperative action 
in this matter, by companies having a common outlet for their tailings, 
would, in many localities, make it possible to operate their mines without 
damage to the agricultural or other interests. As these impounding dams 
become filled by the accumulated debris, they must be raised higher, or, 
necessary, other dams must be constructed. But an insignificant amount 
of material would be carried over the dams as "slickens,'' in suspension 
into the valleys into which the canons debouch. The cost of the construc- 
tion and maintenance of a system of dams and of the canals for dis- 
posing of the "slickens" would be of no moment, as compared with the 
beneficial result of hydraulic mining. 

EXTENT OF CLAIMS. 

On account of the great expense usually attending the opening up of 
drift and hydraulic properties, and the. low grade of the material to ^ 
mined, enterprises should be conducted upon a large scale. The larger drift 
or hydraulic mining companies own or control from one to five miles upo^ 

Note. — A bar of bullion from the North Bloomfield mine weighed five hundred andtei* 
pounds and was worth $114,290. This is the largest gold bar ever cast in this country. 
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the supposed course of the channel. Some have invested in the property 
and plant from $1,000,000 to $3,000,000. 

LABOR AT MINE. 

The larger drift and hydraulic mines work from seventy-five to one hun- 
dred and twenty-five men, with wages ranging from $2 to $3 50 per day. 

YIELD OF GRAVEL AT HYDRAULIC MINES. 

The value of gravel washed at hydraulic mines is estimated usually upon 
the basis of yield per cubic yard, per miner's inch of water used, or some- 
times by the product per acre. A cubic yard of gravel is from one and one 
half to one and three fourths tons. 

Resume of work done by the La Grange Company on all its claims, 
June 1, 1874, to September 30, 1876: 

1,533,728 inches (2,159 cubic feet each) washed 2,275,967 cubic yards of gravel, which 
yielded 12,026.84 ounces. Troy =$231,893. 

Dishui^sements. 



Total. 



Per Cubic 
Yard. 



Per Ounce Metal 
Produced. 



Water 

Labor 

Material 

Official 

Contingent . 
Taxes 



$17,307 62 

82,345 70 

21,788 35 

11,244 94 

3,125 80 

1,130 41 



$0,008 
.036 
,010 



I .ooei 



$1 43 

6 85 

1 81 

94 

26 

09 



Totals - 



$136,942 82 



$0,060 



$11 38 



Average value of the ounce of metal (gold and silver) produced $19 29 

Average yield per cubic j'^ard of gravel -- 1019 

Average amoun t of gravel washed per inch, cubic yards 1.48 

NoTE.^The reader is referred to the excellent treatise of Mr. A. J. Bowie, Jr., for addi- 
tional data. 
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SAN DIEGO COUNTY. 

Recent Work by W, A, Goodyeae, Geologist, Assistant in the Field. 




MONTMORILLONITE, OR "MINERAL SOAP." 

Near Mr. Jackson's house, on the eastern edge of the National Grant, 
.and about three miles northeast from the village of Otay, in San Diego 
County, there occurs in the mesa formation a bed of montmorillonite, a 
hydrous silicate of alumina, containing a far higher percentage of water 
than is the case with ordinary clays, the moisture constituting a little over 
one fourth its entire weight. It is quite soft, some of it white and some of 
it red in color, and has an extremely unctuous or saponaceous feel, which 
has caused it to be locally designated in the region about San Diego by 
the name of " mineral soap." It appears to form a nearly horizontal bed, 
varying from three to four inches to two or three feet in thickness, inter- 
calated between the other beds of the mesa at a depth of from forty to 
fifty feet below the general level of the surface. It also appears to be of 
considerable extent, as it is exposed in canons at two different localities 
about a mile apart, and is said to have been pierced at numerous other 
points by wells that have been sunk in the mesa. 

By reference to the map, it will be seen that the Otay and the Jamul 
Creeks are one and the same stream, the former name applying to its 
lower portion, where it passes through the Otay Grant, while for a similar 
reason its upper portion is called Jamul. Following the road up the valley 
of this creek, the ''mesa formation," consisting of nearly horizontal beds 
of gravels, sands, and clays, continues to form the whole surface of the 
country for a distance of some ten miles from the village of Otay. But it 
there stops, and for several miles beyond the country consists mainly of 
dark colored, very highly metamorphosed, and extremely hard conglom- 
erates, in which very few traces of their original stratification can now be 
seen. And, indeed, it is not improbable that some of these rocks may 
really be of igneous eruptive origin. 

JAMUL GRANT CEMENT BOOK. 

On the Jamul Grant a rock has been found from which a good article of 
hydraulic cement has been manufactured. This rock is an argillaceous 
calcareous tufa, and has been deposited here in past ages by mineral 
springs, which have long ceased to exist. It has been sufficiently pros- 
pected by a number of holes sunk from four to ten feet deep, and irregu- 
larly scattered over an ^rea a quarter of a mile or more in diameter, to 
prove that its quantity is large. The country rock about here is mostly a 
verjr hard and tough, dark gray, and sometimes almost black porphyry, of 
which the ground mass, as well as the imbedded crystals, consist of feld- 
spar. 

The waters of the hot springs, which must have continued to exist for a 
very long period subsequent to the eruption of the porphyry, slowly decom- 
posed the rock in depth, and afterwards on emerging tcathe aii^ deposited r> 
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most of their lime with a portion of the alumina in the form of this tufa. 
Numerous bowlders of the still undecomposed porphyry are imbedded iu 
the tufa, and many of them are coated over with a tightly adhering crust 
of lime, which has been deposited upon them. This porphyry covers a 
large area of country about here, stretching easterly through the hills on 
both sides of the Jamul Creek for a distance of some eight or ten miles 
before the granitic rocks begin to make their appearance. 

COTTONWOOD CREEK AND CAMPO. 

Beyond this, for a distance of some three or four miles along the road 
towards Cottonwood Creek, the rocks are extremely varied in character, 
and mixed in great confusion. Large patches of granite and porphyry 
occur irregularly scattered about, with other patches of very hard, dark- 
colored, and highly metamorphosed conglomerates and breccias. 

The granitoid rocks themselves also vary enormously both in texture 
and composition, and graduate all the way from a true granite through 
syenitic granite and syenite to a nearly black rock consisting mainly of 
hornblende and containing little or none of the constituents of true 
granite. Many of them contain considerable magnetite in fine grains. 

A rock also occurs, consisting almost entirely of quartz and feldspar 
without appreciable quantities of either mica or hornblende. Most of these 
rocks are very hard. But some patches were seen of decomposed granite ^ 
which was red and soft. 

Some two or three miles before reaching Cottonwood Creek, however, the 
porphyries and the metamorphic rocks mostly disappear, and the country 
becomes almost exclusively granitic. 

Bunches and veins of quartz occur here and there which not infrequently 
contain tourmalines. 

Some two miles west of Cottonwood Creek, two different parties were 
said to be prospecting for gold in the granite, but their claims were not 
visited. 

The country from Cottonwood Creek to Campo is granite, which in at 
least one locality, just south of Potrero, shows strong indications of having 
once been stratified, the direction of strike being about north 70 degrees 
west magnetic, and the dip nearly vertical. 

There are said to be some new gold discoveries in the mountains some 
fifteen or sixteen miles east of Campo. 

buckman's springs. 

' At Buckman's house, some eleven miles northwest from Campo, there 
are three or four small mineral springs, from which considerable water has 
been bottled and sold by Mr. Buckman. 

The water of these springs strongly resembles that of many of the springs 
in Lake and Napa Counties. It contains large quantities of free carbonic 
acid gas, and also a good deal of iron, which, on exposure to the air, is 
deposited in the form of sesquioxide. One spring produces water which 
is slightly purgative in its effects, and another one either now is or at some 
past time has been highly charged with lime, as it is surrounded by a con- 
siderable deposit of calcareous tufa. 

Continuing northwesterly over the mountains from Buckman's to Pine 
Valley, the rocks are still granite. But a little beyond the summit there 
are very large quantities of quartz, which, however, seems to occur here 
not so much in veins as in irregular, though sometimes very heavy masses. 
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Pine Valley like many others scattered through the mountains, is filled 
to depths i from ten to fifty feet with recent horizontal beds, through 
which the streams have still more recently cut deep channels down m 
K to the 3erlving solid granite. The valley was undoubtedly a 
C^htle the^h^^^^^^^^ beds were accumulating,, and has since been 
Sinld by the stream which formed its outlet, havmg gradually eroded 
its channel deeper into the rocks. 

PINE VALLEY MINING DISTRICT. 

Within the past year some rich gold quartz has been discovered in the 
mouSs a few miles northeast of Pine Valley. There are two groups 
S claims here, situated about three miles apart where considerable pros- 
pecting has b^en done. The first, and up to date of ^^^M^'^.^^^^^ 
October 1889), the most promising of these groups is on Section 17, Town- 
Sl5 south, ^ 5 east, S. B. M. The other one is on Section 31, 

SnshirUsouth^ Range 5 east, S. B. M., and very near the boundary 
tSthe Cuyamaca Grant. . The last of these two groups, called the Deer 
P{^rlr "District, was first examined. 

Here was found a sort of network of veinules '^'^d Punches of quartz run- 
idng in all directions through a mass of decomposed granite Most of the 
"einules are quite small, ordinarily not over six or eight i^^Jfi^i^k^^l;. 
none were seen with a thickness of more than two feet. The whole lorma 
Son il extremely irregular, and a veinule often, after running a short dis- 
aTcefsuddenly Wand gives out altogether in the granite^^ Small 
irreffv^lar and isolated bunches of quartz are also copomon. Much of tiie 
ouaS of the veinules is more or less distinctly laminated None of this 
3uar z had yit been worked in either mUl or arrastra, and the devdop- 
ments up to that time consisted of a dozen or more small holes sunk at 
various points to depths, none of which exceeded twelve or fifteen feet 
The onl/testing of the quartz, so far as learned had be«n done with the 
Dan and the hom spoon; but estimates thus made ranged from $12 to m 
5er C and though no' single body of quartz.of -"y ^^^-^^^^/^f^k m^^^^^^^ 
tude had been found, yet there was ta k of the i^P^^^diate erection of aten- 
stampmiU; and in favor of this project are the two facte that w^ is 
plenty and that plenty of water can also be easily obtained for such a 
mill, whether it can be supplied with paying ore or ««*; ^he altit^^^^ 
above the sea cannot be far from four thousand six hundred or four thou- 
iTslvL' hunS feet. Some of the white quartz h- c-tains -n^^^^^ 
erable tourmaline. Free gold is very rarely visible to the naked eye in 
the quartz at this locality, though one or two specks were seen. 

Outside of this network in the soft granite some work had been done on 
two or three veins in harf, dark colored rocks in the near vicinity, but 
nothing of importance yet discovered there. „. o r m thp most 

On Spption 17 of Township 15 south, Range 5 east, S. B. M., the most 
promising tWng ye discovere^d was the Eureka Vein, owned by the ^oble 
IroEind their partners. It is situated about four thousand nine hun- 
dred and fifty feet above the sea, and is a smal vein ranging ^T'dZrZ 
three to ten or twelve inches in thickness, /t strikes north 40 degrees 
west magnetic, and dips 78 degrees northeasterly. /\^f ^l^'^^f^^Jl 
an open cut driven northwesterly some thirty-five or forty feet on the course 
of the vein, the face of the cut at the end being about fifteen feet high^ 
The walls on both sides are soft, decompo^d ^'*?^''^^?\m p 
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about. north 30 degrees west magnetic, and dip northeasterly at about the 
same degree as the vein, which latter, therefore, cuts the slates at a small 
angle of about 10 degrees. One and one half tons of quartz from this cut, 
worked in an arrastra, yielded the Noble Brothers $140, and the arrastra 
tailings from this same lot still assayed over $50 per ton. 

Altogether they had actually taken out of this little cut alone something 
over $200, some of which was very rich specimen rock. A thin layer of 
the slate itself adjoining the footwall is also often rich in free gold. 

At a point in the canon, one half or five eighths of a mile south 40 degrees 
east magnetic from the mine, and some eight hundred feet below it, the 
Noble Brothers had just about got a two-stamp mill, to be run by water 
power, completed, ready to start up about November 1, 1889. The two 
brothers were doing most of their manual labor themselves; and the pres- 
ent writer is well pleased to note their prudence, and to remark that, in his 
opinion, their prospects, by beginning thus in a small way, with such an 
outfit, and such a vein, were very good. From this open cut on the Eureka 
Vein, the South Cuyamaca Peak (the highest one) bears north 68 degrees 
west magnetic, and Emery's place in Pine Valley bears south 25 degrees 
west magnetic. 

About a quarter of a mile south 70 degrees east magnetic from the mill 
of the Noble Brothers is the Mollie G Claim, on a vein of quartz in decom- 
posed mica slate. It strikes about north 10 degrees east magnetic, and 
near the surface dips about 10 degrees easterly. A slope had been sunk 
sixty-five feet on the vein in a direction south 50 degrees east magnetic, 
and at the bottom of this slope the dip had increased to about 35 degrees. 
The vein ranged from one to four feet in thickness. 

It is said that all of it prospects more or less in free gold, and that an 
assay has yielded as high as $30 per ton. Two or three hundred feet 
northeasterly from here, a shaft has been sunk twenty feet on the same 
vein, where the quartz is about three feet thick, and prospects fairly well. 
The altitude of the mouth of the slope by aneroid barometer is about four 
thousand four hundred and fifty feet. Some five or six hundred feet mag- 
netic east from this slope of the Mollie G, and perhaps one hundred feet 
higher up the mountain is the Wilcox Claim, said to be on a vein of 
quartz from four to five feet thick, which strikes northeasterly and stands 
nearly vertical in mica slate. Very little work had been done, however, 
on this claim; not enough to show what the vein really is. It is said to 
have assayed $64 per ton, but Thomas Noble thinks it will average between 
$12 and $15. 

Some five hundred feet northerly from the mouth of the Mollie G slope, 
and on the north side of the canon, two or three short tunnels, fifteen or 
twenty feet long, had been driven on the Acme Claim, where three small 
and nearly parallel veins, from one to two feet thick, strike northwesterly 
and dip about 45 degrees northeast. 

These veins are also in the soft, decomposed mica slates, the stratifica- 
tion of which they intersect at angles of 30 degrees to 40 degrees, the veins 
bearing more to the west of north than the slates. The high peaks a quar- 
ter of a mile distant to the east and northeast from the Mollie G are solid 
granite. 

About eleven hundred feet north 56 degrees west magnetic from the 
Eureka Mine, is the Bay View Claim, where a very different class of ore 
occurs in a very different kind of country-rock, A vein of quartz about 
one foot thick here strikes northeasterly, and dips steeply to the northwest 
The inclosing rock is fine grained, dark colored, heavy bedded, and very 
tough and hard. It is most probably metamorphic, though it may possibly 
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is almost exclusively granitic and syenitic. 

STONEWALL MINE. 

Cuyamaca Grant the btonewau mine wu j^. ^^ ^^ Range 4 

about the c-te^oV5y-\^^^;/i %^Zt ihich p^jects nortWesterly 
•Mftonvamfca Reservoir from about the middle of its southeastern side 
lus*i rmTdl^elfaUhe northeastern f-t of a little hm w^^^^^^^ 
S about one hundred feet higher f^-^^J^^^lf^^l^^ra Pel south 

""n ^r^iher'?o'f889 the main shaft of the Stonewall Mine was four hun- 
dred%?et^eep FStheTottom of this shaft a level had been dnven for 
^me distancrin both directions {i. e., northwest.and southeast) and some 

*Kr„ ESfeJl^'ltKUr.cS^nor » Urge » i. i. o„ Ih, 

lie «cond level, they once made a tun of »2<>.0«) ''"l^^^^^, »„iu. 
^Viri,er'ad7„;r^™C"n??*»tSn^^^^ 

^sa=SH|K£a]feSs 

all thirty stamps running steadily for at least a year, even 
should be discovered within that time. 

GOLD KING AND GOLD QUEEN. 

Af +!,« Pnld Kinff and Gold Queen Claims, short notices of which may 
be found ?n pag^'eS and 520^f the -g^th annual report so^e ^her 
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been sunk about sixty feet. The vein at the bottom of the Gold King is 
said to be from twelve to eighteen inches thick. No drifting has yet been 
done in either mine. But Messrs. Feeler & Melrose, the owners, state that 
one lot of about fifteen tons of quartz, which they had crushed at the 
Ready Relief Mine, at Banner, yielded them a little over $100 per ton, and 
that altogether, up to November 1, 1889, they have taken out about $1,900 
from the quartz obtained in sinking these two little holes. 

IRON ORE. 

Half or three quarters of a mile north of the Gold King Mine, is a belt 
of country said to be several miles in length in a northwesterly and south- 
easterly direction, over which have been found scattered bowlders and frag- 
ments of iron ore, some of which are rich enough to be of value in a 
country where it would pay to smelt iron. But nothing has been done 
towards its development here. Also, at a point near where the road com- 
ing from the Gold King Mine meets the road going towards Julian, a small 
quantity of copper ore has been found, but not sufficient hitherto to prove 
of any value. 

Samples of iron ore were also obtained from a vein of hematite, said to 
be twelve to fifteen feet thick, situated in Eagle Peak Canon near the 
corner betw^een Sections 34 and 35 of Township 1 3 south, Range 2 east, and 
Sections 2 and 3 of Township 14 south, Range 2 east, S. B. M. Mr. Arthur 
Juch, of Julian, is the owner of the claim on this vein, 

JULIAN DISTRICT. 

The statement on page 520 of the eighth annual report, line five from 
the top, that between Julian and Banner a broad belt of granite intervenes, 
is an error into which the writer was led by the fact that the wagon road 
over which he traveled from Julian to Banner, following the canons and 
being very crooked, goes outside of the slate belt and passes for several 
miles over the granite country northeast of it. But as a matter of fact, 
the slate belt itself is continuous, not only all the way from Julian to Ban- 
ner, but also for five or six miles at least southeasterly from the latter 
place. 

Work has been lately resumed in quite a number of the mines in the 
immediate vicinity of Julian and some very rich ore has been discovered, 
and altogether, at the present writing (November, 1889), it certainly looks 
as if the district were on the eve of another and very successful career of 
development. 

OWENS MINE. 

At the Owens Mine, which had stood idle for many years, the ten-stamp 
mill has been repaired and put in good order, and the old vertical shaft, 
which had formerly been sunk to the depth of three hundred feet, has 
been pumped out, and re timbered, and sunk fifty feet deeper. No drifting 
had yet been done when the mine was visited on November first, but all 
indications, so far as they went, looked favorable. At this mine there 
were two separate veins, known as the Owens Ledge and the Red Ledge. 
The latter lies a little to the northeast of .the former, and near the surface 
of the ground they were about twenty feet apart. The strike is about 
north 70 degrees west magnetic, and the dip some 80 degrees to the north- 
-east. The Red Ledge has only been worked down to the two hundred-foot 
level, but the Owens Ledge was worked down to the three hundred-foot 
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°'TamP« Kellv who first worked this mine, and went down three hundred 
James JS-eiiy, wno nrsi. wui ^^ j ^^^^ lay idle 

"r ^ • 'TZSte 2;io'uTffi,gSSa, .i confining con- 
afinegmned.dapkbtae mico^rama s ^^ accompany 

S its history to have been somethmg over $300,000. 

WASHINGTON MINE. 

m this mine, fhe vem was small rang g ^^.^ ^ ^^ 

-^s^L'-r.^rf.aif ^r^X';Sonfo^ sr.;: .* 

torn of the old,works on November first. 

CHIEFTAIN MINE. 

'''^y:^i:Ji^Mt^lI^nT£%^sm,U>n and Chieftain towards the east, 
but nothing was being done there. 

HELVETIA MINE. 

a number of years, but has recently changed hands, and is now oei g 

'Tttfe mouth of the mine very thin-bedd^ argillaceous shales «trik« 
north*5'd^e2 west magnetic, and dip 70 dey^^^^^^^^ 
driven in here, southeasterly on the stnke «f t^^^^^^^^'z^^^^^^ about 

workings at a pomt twohun^re^^ ^^^S'a rbSefanTirstringers 

continuous.. They range from an inch t)l|^gge^l^ty«V^ jQt^(«)tff1 
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Now and then they suddenly run out entirely, while other stringers now 
and then as suddenly make their appearance on one side or the other of 
them in the slates. Two or three isolated bunches of quartz were seen 
that were five or six feet thick. But these larger bunches are said to be 
often comparatively poor ore, running from $12 to $15 per ton, while some 
of the narrow stringers are very rich, often running $75 or more per ton. 

The old works are said to have been three hundred and ten feet deep 
below the surface of the hill, and at the bottom to have extended about 
four hundred feet along the vein, which was there from two to five feet 
wide, and averaged $18 per ton. At the mouth of the tunnel a new shaft 
has been sunk about one hundred feet, with a streak of quartz all the way 
down which averages about ten inches thick, and runs about $20 per ton. 
They struck water in this shaft at about eighty feet, but the quantity as 
yet is small. In the tunnel the slates are generally soft, and can be worked 
with the pick alone. But in the shaft they have some very hard and tough, 
though still thin-bedded rock. 

From here the San Diego Mine bears about north 70 degrees west mag- 
netic, distant perhaps half a mile, and the Owens Mine bears north 80 
degrees west magnetic. The Helvetia Mine is said to have produced in 
the past about $480,000. 

SAN DIEGO MINE. 

The San Diego Mine was not entered by the writer, but work was also 
progressing there, and a shaft had been sunk, said to be then one hundred 
and forty feet deep, with a vein of quartz ranging from almost nothing up 
to five feet in thickness, and averaging about $15 per ton. 

BIG BLUE CLAIM. 

On the Big Blue Claim, the owner, Mr. Robert Gardiner, had driven a 
tunnel south 20 degrees west magnetic, about one hundred and forty feet 
into the hill, and among the last days of October, 1889, had struck at its 
face a bunch of quartz not yet sufficiently opened to show its form or size, 
but which can already be seen to be not less than two feet thick at this 
particular point, much of it being extremely rich specimen rock which 
would yield thousands of dollars per ton in coarse, free gold. 

FRACTION CLAIM. 

About one quarter of a mile northwest of the Ready Relief Mine, at Ban- 
ner, is the so called Fraction Mine. Here a tunnel follows a small vein 
three hundred and twenty-two feet northwesterly into the hill. The vein 
runs from one inch or less to two feet or more in thickness, the pay streak 
averaging about fourteen inches thick. About sixty feet northeast of this 
vein there is another one which is about two and one half feet thick. A 
shaft has there been sunk to a depth of sixty-five feet below the tunnel, 
and considerable ore stoped out down to that depth. The vein in the bo^ 
torn of the shaft is about twenty inches thick. This is on the so called 
Knelly or southwest vein. Northeast of this lies the Cable Vein. The 
poorest crushing yet worked from the Fraction Mine is said to have 
yielded $40 per ton, while its general average has been something over $100 
per ton. About four hundred feet southeasterly from the Fraction Mine, 
and on the Cable Vein, a shaft was once sunk eighty feet, with the vein in 
the bottom of it from three to four feet thick, the quartz running from $65 
to $1 50 per ton. For some distance to the southeast of this shaft the ground 
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the level of the mouth of the shaft. 

HIDDEN TREASURE MINE. 

The Hidden Treasure Mine is supposed *« ^e on the same vem as the 
Rp«dv Relief and here the vein varies from a few inches to ti^e t««^^f 
S>Sn tMckness, averaging probably about fourteen inches^^whi^^ 
Quartz is said to have yielded an average of about $65 in free gold per ton. 

GOLDEN CHARIOT MINE. 

The old Golden Chariot Mine, some two or three "^il^f ««"t^^^i;/;^^°J 
Ranner and in the same belt of slates, is said to have yielded m the past 
Lagg^gate of between $600,000 and $700,000. But it has been idle for 
™ v?ai^ now. Various stories are current concerning the cause of its 
^ZIS! Oneoi them asserts that they " lost the vein," inasmuch as they 
S^. " fm,lt"uhrough which they could not find their way. Other stones 
S:*not so crediSet the manages. It is said to be about thirteen years 

'"TL*tVyslatoTfrom Julian to Banner, and farther southeast will 
average aW one mile in width. Its width, however, vanes at different 
Sts and H is not straight, but curved, being convex towards the north- 
^? At Julian the general strike is north 70 degrees West, but at the 
?ety EelSfMine at^Banner it is about north f ^^^f^^^^^^^^^^^Zr 
For a distance of some two or three miles flong this belt *««/« are tour 
well defined veins, known respectively as the Chanot, the Ready Keliet, 
ri r«hlP «nd the Rubv Veins Of these, the first is the most northeast- 
S^^atd 'thfdSL^e^^^^^^^^ them are Wf veW nin j hu^^^^^^^^ 
«iv hundred feet and four hundred and twenty-five feet. Ail tour ot tnese 
veins have bfen located continuously all the way from Ji^an to Banner 
At the Cincinnati Bell Mine there are two shafts-one eighty feet deep 
on the Cable Vein, and the other sixty feet deep on what is called the 
Knellv Vdn The first vein here ranges from a few inches to two feet or 
more in thickness and the other one averages about eighteen inches. The 
Sly vSnhere'has furnished some enormously rich specimen ores, but 
the amount of drifting that has been done is very small. 

READY BELIEF MINE. 

There is at the present time a very large amount of ore in sight in the 
ReadTRelief Mine at Banner-estimated by the manager and part owner 
Mr D D Bailey, at twenty-five thousand tons, Mr. Bailey also states 
ttt^whole^yoft^^^^^^^ 

S^o^^o^Tfa^iher^'^eS^^^^^ 

slate from the waste heap through the mi and g«* f„f/ *^Xof q„Sz 
out of it. These slates contam many small bunches and threads ot quaite 
He therefore proposes at some future time to run pretty much all his waste 
ffapSrough th^miU. The total yield of the mine up to the present 
time has been just about $450,000. ^, , ,. u a„„+,-„«i " ^f A.iffust 

According to an estimate published in the Julian Sentinel, ot August 
2 1889 thrfotal aggregate yield of all the mines of the distnet, i^^^diF^ 
i'GienCaS3Wstonewall,h^b^^^^^^^ 
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which certainly speaks remarkably well for this portion of San Diego 
County, 

SAN FELIPE VALLEY. 

On leaving Banner and going towards the San Felipe Valley, the road 
quickly passes out of the slates iato a granite region, and from here no rock 
except granite was seen along the road as far as Warner's Kanch. 

Warner's valley hot springs. 

In the northern part of Warner's Valley there are some hot sulphur 
springs, and many other mineral springs are said to occur in various parts 
of the valley, some of which contain a good deal of iron. 

palomar mountain. 

West of Warner's Valley and north of the San Luis Key River there 
rises a high mountain mass known as Palomar Mountain, which was 
ascended to the summit, and found to be, according to the aneroid barome- 
ter, about five thousand eight hundred feet above the sea. The culminating 
point is one or two miles westerly from the house of George V. Dyche, who 
has lived here since 1868, on Section 18, Township 10 south, Range 2 east, 
S. B. M., at a height of about four thousand seven hundred feet above the 
sea. Palomar Mountain is really a southern spur of the much more exten- 
sive range known as Smith's Mountain. It, however, lacks probably not 
more than two hundred or three hundred feet of being as high as the high- 
est crest of the main range. 

The country here, so far as seen, is all granitoid, though varying largely 
here, as elsewhere, in texture and composition. Feldspathic veins and 
bunches of quartz are not uncommon, the latter often containing tourma- 
lines. 

Asbestus, with fine fibers six inches long, is said to have been found in 
the mountains northeast of Warner's Valley, and within three miles of the 
hot sulphur springs. On leaving Warner's Valley at the northwest end, 
the road to Oak Grove (which, by the way, is a portion of the old stage 
road from Los Angeles to Fort Yuma) passes for some little distance over 
a narrow belt of coarse micaceous schists, which strike about 'north 45 
degrees west magnetic, and stand nearly vertical. 

TEMECULA CREEK. 

Beyond here the country, so far as seen, for a considerable distance is 
entirely granitic. Indeed, nothing but granite was seen until just before- 
reaching Radec, a little Post Office on Section 19, Township 8 south, Range 
1 east, S. B. M. Here again was found a narrow belt of slates striking 
northwesterly and standing nearly vertical. Some prospecting has also 
evidently been done about here for gold, but we did not learn that anything 
of importance had been found. 

Below Radec, there are for several miles along the valley of Temecula 
Creek heavy beds of granitic debris, in the form of sand and gravel, which 
are often nearly horizontal in their bedding. Where the granite shows in 
place along the road down this canon much of it is thoroughly decom- 
posed and soft, but in the higher portions of the adjacent hills most of it 
is hard enough. Passing on, we traverse the Paula Grant, where there is a 
broad valley containing many acres of rich, arable land that is still abused 



L 



as a sheep pasture instead of being put to the far better uses of which it is 

%ak Ranch is on the Little Temecula Grant three and one quarter 
„iles from Temecula Station, on the railroad. The word Temecula is 
Sably of Indian origin, but its signification was not learned The word 
Cescllis said to mean, among the rapidly disappearing Indians of this 
mrt of the State, a hut built of brush and covered over with earth. 
^ it Temecula Station there was lying (November 10, 1889) a considera- 
ble quantity of dressed street paving blocks of a «>ode[f t«ly «<>.^^««fji"f ' 
light gray granite, which is stained more or less yellowish in places by 

'"rtroSeems to be hard and durable and splits and dresses well. It 
has been used for paving-blocks in Los Angeles and San Diego, and for 
Set curbing in both those cities, and also in San Francisco The quarry 
£wS ft comes is situated 'in the foothills on the southwest edge of 
the vXy, about half a mile southeasterly from the head of Temecula 
Canon And here it may be well to correct an error which occurs on page 
m of tbe seventh annual report, lines five to eight from bottom of page 
where it is stated that Elsinore Lake, in times of heavy rains discharges 
to surplus waters into Temecula Canon, a branch of Temescal Creek, which 
runs to the Santa Ana River." The writer was led nto his n^^stake about 
Jhe name of the creek by an erroneous map on which the upper part of 
Tpmeqcal Creek is labeled "Temecula Canon. 

As a matter of fact, the only discharge of Elsinore Lake (and this at 
rare inteTals) is into Temescal Creek. And there is but one Temecula 
SkwS coming from the higher regions to the east, passes through 
the PaJa Gr'ant and enters the cafion, followed by the railr^d a Wtle 
below Temecula Station. But, as in other cases, so here; different parts of 
the slme^tream have different names. And for a number of miles south- 
westeri^from its head,and through all the rougher --^Xt' lower down 
which the railroad follows, is known as Temecula Canon. But lower down 
Tw its course, through the Rancho Santa Margarita y Las Flores, the 
same stream is called the Santa Margarita Creek. 

TEMECULA CANON GRANITE. 

In the Temecula Canon itself there are now two quarries, one about two 
miles and the other about three miles below the railroad station From 
the lower one of these quarries, a block was lying at Temecula Station on 
November tenth, which will dress into about a thirty-inch cube of a dark 
gray and fine-grained syenite without a flaw. This block is to form the 
Basis of a monument of some sort at San Diego The rock contain a little 
magnetic iron. But it appears to be very hard and strong, and, will piob- 
ably take a beautiful polish and prove to be very durable. 

smith's mountain. 

Thomas Cook, of Temecula, whose father has for many years owned a 
ranch near the highest summit of Smith's Mountain says tbat t^ie .^unt- 
ain consists almost exclusively of granite and that he has never observed 
aay slates high up in the range, though there are some sea tered here 
and there along its northeastern foot. He also says that no valuable min- 
erals have ever yet been discovered, so far as he knows, anywhere in 
Smith's Mountain. There is, indeed, a tradition to the effect that a good 
many years ago, a soldier, straying about, found some very nchgdd quartz 
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somewhere in the range. But immediately after his discovery he was over- 
taken hy one of those dense fogs which sometimes cover these mountains 
and lost himself, and after wandering ahout for two or three days at last 
got out of the mountains and found his way to Warner's Ranch. But 
he was never able to again return to the spot where he found the gold. 
This tradition is only related here because it is such a perfect parallel to 
many other such traditions scattered up and down about the country, some 
of which, instead of involving a simple soldier, refer to old Mission fathers, 
whom also they forgot to name. It is hardly necessary to add that all 
such traditions as these, while not, perhaps, beyond the limits of possibility, 
are, nevertheless, wherever unsustained by reliable records, very far beyond 
any limits of probability, and should be treated like the idle wind which 
blows " it knows not where it listeth.^' 

The highest point of Smith's Mountain is a rather sharp peak some two 
or three miles in an air line southwest of Oak Grove, and is not far from 
the line between Sections 13 and 14, Township 9 south, Range 1 east, S. 
B. M. 

David Warren, of Temecula, who is well acquainted with the country, 
says there has been a good deal of prospecting done in the granite mount- 
ains northeasterly from Warner's Ranch, and a little gold found in many 
places, but nothing that would pay. 

COAHUILLA OK KAWEAH. 

In the neighborhood of Coahuilla Valley, probably on Township 7 south, 
Ranges 2 and 3 east, S. B. M., there is said to have been considerable 
quartz found which would run from $4 to $6 per ton, but no mining of any 
account has ever yet been done there. 

And, by the way, this Coahuilla Valley ought not to be mixed up with 
two or three others of the same name scattered about the central and south- 
ern parts of the State. The name Coahuilla, though differently spelled, is 
beyond a doubt originally the same as Kaweah, and there is to-day no per- 
ceptible difference between the common pronunciation of the two in South- 
ern California. It is an Indian word, and an attempt at the Spanish 
spelling of which is Coahuilla, while a corresponding attempt to find some 
English orthography for it is Kaweah. The word probably has a meaning, 
though the present writer does not know what it is. Anyhow, the name has 
become attached to several widely separated localities, mountains, valleys, 
and at least one large river in the southern portion of the State, and care 
should therefore be exercised in discriminating between them. 

Within a radius of ten miles around the center of Township 10 south, 
Range 2 west, S. B. M,, no mines of any value have ever yet been found, 
so far as I could learn. There was once an old branch Mission at Pala, on 
the San Luis Rey River, below the Pauma Grant. 

ASBESTUS AND TALC. 

Peter Mouren, proprietor of the hotel at Temecula, has samples of asbes- 
tus and talc, which he says came from a point about three miles from 
Winchester Station, on the railroad between Perris and San Jacinto, and 
probably from near the southeast comer of Township 5 south. Range 1 
west, S. B. M. 

Mr. Andrew Bladen, of Temecula, says that about seventeen milcB 
northeast from Temecula, and some eight miles north from Radec, there 
is a belt of slates in which there is a quartz vein thirteen feet thick, on 



which he has sunk two shafts, one twenty-two and the other forty-seven 
feet deep, and of which the average of many assays gives $18 per ton, 
though none of it has yet been milled. He also says that it can be traced 
and has been located for a distance of four miles or more. It is on the 
northeast side of a slate belt close to the granite. It strikes northwesterly 
and dips very steeply, probably 80 degrees or so, to the southwest. There 
is plenty of wood and water clone at hand. 

GOOD HOPE MINE. 

The Good Hope Mine is about six and a half miles northeasterly from 
Elsinore, and about five miles southwesterly from Perris. It is a vein of 
quartz striking about north and south magnetic and dipping 40 degrees to 
50 degrees towards the west in the granite. Much of the granite here is 
more or less syenitic, though it is not all so. Much of it also is greatly 
decomposed and quite soft, though some of it is extremely hard. The old 
workings here are now all full of water, the mine having been idle for 
some years. The greatest depth reached in the old works is said to have 
been between two hundred and three hundred feet. The property has 
recently changed hands, and is now being reopened. 

Two new slopes were being sunk on the vein, one of which was down 
about sixty feet when visited, and the other one hundred and sixty feet. 
No drifting had yet been done from either of these slopes. The vein is 
very irregular in thickness, sometimes splitting up into very thin stringers, 
or even running out altogether, and again opening out into lenticular bodies 
of considerable size, some of which are said to have been over eight feet 
in thickness. There is a five-stamp steam mill here, built by H, J. Booth 
& Co., of Marysville, in 1881, Some of the ore is extremely rich. Much 
of it also is more or less crystalline, and of a readily crumbling texture, so 
that it is very easily crushed. One or two miles northeast of Elsinore some 
rocks were seen which have the appearance of basaltic dikes, though the 
exposures here are very poor. 

In the hills northeast of Elsinore there stretches for many miles in a 
northwest and southeast direction a rather broad belt of very highly meta- 
morphosed rocks, some of which consist of very thin-bedded slates, while 
others are very heavy-bedded, and blocky in their structure, and very hard. 
Veins of quartz are occasionally found in these rocks, and they are also 
broken through here and there by irregular and extensive dikes of por- 
phyry and basalt. 

LIMESTONE. 

At one locality within this belt, and on about the middle of the south 
half of Section 28, of Township 5 south, Range 4 west, S. B. M., there is a 
considerable body of hard, dark blue, compact limestone. Here, two small 
kilns have been built, and some of the limestone burned, producing, it is 
said, a very good quality of lime. A company is now being organized for 
the purpose of manufacturing hydraulic cement by mixing this lime in 
certain proportions with the clays that occur'^in such large quantities 
among the hills northwest of Elsinore, 

TERRA COTTA. 

At Terra Cotta, close by the coal mine of Messrs. Dolbeer & Hofi', a 
description of which was given in the seventh annual report, pages 175 
and 176, some parties have expended about $22,000 in the erection of 
works for the manufacture of drain and sewer pipes. 
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These works were erected at this locality in the expectation of employ- 
ing the clay from a bank close at hand in the making of pipes, and that 
the mine would furnish the coal for burning them, as well as for making 
steam under the boiler. Both expectations, however, were doomed to dis- 
appointment. The clay from this particular bank proved to be by no 
means suitable for pipes, and the coal mine has been abandoned, the bed 
proving at this locality of too poor a quality to pay to work. The coal, 
therefore, had to be obtained from the Chaney Mine, and the clay from 
another locality nearly two miles away. A large quantity of pipe was 
manufactured, however, and also some brick; but for some reason or other 
a very large stock of the pipe still remains on hand undisposed of, and the 
works are idle now. It is said, however, that preparations are being made 
for starting them up again soon. 

CHANEY COAL MINE. 

At the Chaney Coal Mine a small bunker has been erected, capable of 
holding from forty to fifty tons of coal, and the mine has latterly been 
producing at the rate of from five hundred to six hundred tons per month. 
Most of this coal is consumed for various purposes in the region round 
about — within six or eight miles of the mine — but some of it is shipped to 
various points along the railroad, even as far as San Diego. 

In Temescal Canon, near Mr. Stewart's house, and but a very short 
distance northerly from the Chaney Mine, there are very heavy dikes of 
porphyry and basalt, and not very far from the same locality some crys- 
tallized calcite has been found, which some people have mistaken for gyp- 
sum. 

Among the granite hills around the San Jacinto River, for a number of 
miles easterly and northeasterly from Elsinore, more or less gold has been 
found in many places, and considerable shallow placer mining has been 
done here and there when water could be had, 

CLAY BANK. 

The bank which furnished the clay that was actually employed in the 
sewer pipe manufactory above described, is situated on the south half of 
the northwest quarter of Section 21, Township 5 south, Range 5 west, 
S. B. M. 

This bank has been opened up so as to expose a nearly vertical face for 
a distance of some two hundred or three hundred feet, with a maximum 
height of about forty feet. 

There are here a number of separate beds lying conformably one above 
the other and nearly horizontal, though really dipping very gently, perhaps 
4 degrees or 5 degrees, towards the northeast. The face of the bank itself 
looks towards the northwest. The different beds vary largely in color and 
quality, and only certain ones are used. The lowest one exposed is from 
five to seven feet thick, of dark blue clay, containing but a small quantity 
of very fine sand. 

Next above this comes a bed from four to five feet thick, of a light yel- 
lowish or buff-colored clay, which has been absurdly miscalled '^asbestus" 
by the quarry men, apparently for no cause except that it contains consid- 
erable quantities of very fine scales of talc nearly white in color. It bears 
no resemblance whatever to asbestus. Next above it comes a heavy bed, 
ranging from four to eight feet or more in thickness, the lower two thirds 
of which is mottled with rose, pink, bufi*, and white, while the upper por- 
tion is mostly of a dark red color. 
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The three beds above described are the only ones which have yet been 
used. The beds in the higher portions of the bank overlying these, so far 
as yet exposed, are mostly too gritty to be used as clay, though a few thin 
streaks of fine quality of clay occur. A thin streak in the upper edge of 
the lowest bed is almost black in color, and among the red clays small 
quantities of beautiful red ocher have been found. They are now hauling 
clay from this bank in wagons, a distance of some six or seven miles, to 
the railroad at Esinore Station, and shipping it thence to Los Angeles. 
Some white quartz sand is also being sent from Elsinore to Los Angeles. 
Besides the large sewer pipe factory above described at Terra Cotta, 
which, though idle now and unfortunately located, will probably be run- 
ning again before long, a small establishment has been erected close by 
the Chaney Coal Mine for the manufacture of pottery, and some very good 
pottery has been made there; but the quantity so far is small. 

HENDRICKS DISTRICT. 

A locality called the Hendricks District was not visited, but is situated 
about the summit of a high peak in the northeastern front of the Santa 
Ana Range, which bears north. 86 degrees west magnetic, distant some 
eight or ten miles in an air line from Elsinore, and probably two thousand 
five hundred feet or more above the level of the town. This district is said 
to have furnished some very complex ore containing lead, silver, copper, 
nickel, etc. But a single sample from there presented to the writer, and 
tested at the Bureau, contained no nickel, but only a little copper. 

TABLE OF DISTANCES. 

The following is a list of distances from place to place as recorded by 
the odometer: 

San Diego to Otay Village 12.35 miles. 

Otay Village to Camp No. 1, on Jamul Creek -_. 14.30 tnilea. 

Camp No. I to Camp No. 2, at Engineer's Springs 

. Engineer's Springs to Cottonwood Creek ,.--. 6.41 miles. 

Cottonwood Creek to Potrero ■. - 5.00 miles. 

Potrero to Campo > 10.33 miles. 

Campo to Buckman's, about ^ - - 11.00 miles. 

Buckman's to Emery's house in Pine Valley 5.78 miles. 

Emery's to Noble Brothers' new two-stamp mill _ 4.10 miles. 

Emery's to Parley's 2.56 miles, 

Farley's to forks of road in Guatay Valley 1,71 miles. 

Forks of road in Guatay Valley to Stonewall Mine -- 11.17 mUes. 

Stonewall Mine to Julian 9.89 miles. 

Julian to schoolhouse at Banner .-. 5.57 miles. 

Schoolhouse at Banner to Fred. Grant's in San Felipe Valley 3.98 miles. 

Fred. Grant's to Summit ^ 8.17 miles. 

Summit to Warner's store - 3.68 miles. 

Warner's store to foot of mountain where San Luis Rey River leaves the 
valley, and the road starts up Palomar Mountain towards Geo. V. Dyche's 

place - - — 8.15 wiles. 

Foot of Palomar Mountain to Geo. V. Byche's bouse 6.33 miles. 

Foot of Palomar Mountain to Oak Grove 16.12 miles. 

Oak Grove to Radec -- ^ 9-50 miles. 

Radecto Temecula 16.49 mUes. 

Temeculato Elsinore. 17.08 miles. 

Elsinore to Terra Cotta 4.36 miles. 

Elsinore to Good Hope - 6.55 miles. 

LIST OF ALTITUDES. 

Following is a list of altitudes above the sea as read ^P^^^lX ^^, tfe§ 
face of a good aneroid barometer: Djgjtized bv VjnO v3Sl i^ 
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Camp No. 1, on Jamul Creek 500 feet. 

Engineer's Springs 900 feet 

Cottonwood Greek Crossing ^ 750 feet 

Potrero.. 2,100 feet 

Campo 2,500 feet* 

Buckman's , 3,350 feet 

Emery's hoase in Pine Valley 3,650 feet 

Camp and mill of Noble Brothers 4,150 feet 

Eureka Mine of Noble Brothers 4,960 feet 

Farley's 4,000 feet 

Forks of road in Guatay Valley 3,600 feet 

Stonewall Mine 4,750 feet 

Julian 4,250 feet 

Helvetia Mine 4,200 feet 

Cincinnati Bell Mine 3,600 feet 

Ready Relief Mine 3.000 feet 

Fred. Grant's, in San Felipe Valley 2,500 feet! 

Summit between Fred. Grant's and Warner's store 3,700 feet 

Warner's store 3,060 feet 

George V. Dyche's house 4.650 feet. 

Highest summit Palomar Mountain 5,800 feet 

Foot of Palomar Mountain 2,700 feet 

Oak Grove 2,700 feet 

Radec. _ 1,650 feet 

Temecula Hotel 1,050 feet 

IRON OBET 

Mr. Benjamin Reinhardt, of Chino, has furnished the following descrip- 
tion of a very large deposit of iron ore in the eastern part of San Diego 
County: 

From Walter's Station, on the Southern Pacific Railroad, in the Colorado 
Desert, it is about fifty miles in a northeasterly direction to the mouth of 
Eagle Caiion, and from thence it is about six miles up the canon to where 
a very heavy bed of iron ore crosses the canon in an east and west direction. 
On the west side of the caflon it is exposed continuously for the whole 
length of one claim, i. 6., fifteen hundred feet, ranging from ten feet to more 
than twenty feet in thickness. Beyond this it also shows at intervals for a 
considerable distance further, and a second claim has been located here. 
The flat in the bottom of the canon here is one half or three quarters of a 
mile wide, and beyond this, on the eastern side of the canon, the vein is 
said to be exposed continuously for a distance of five or six miles towards 
the east, and to be also larger here than it is towards the west. An analysis 
of this ore by Mr, McCarthy, of Chino, yielded him 63,7 per cent of iron, 
with only one per cent of silica, and no sulphur nor phosphorus. He 
also found in it a trace of silver, and in various samples from one tenth 
to three fourths of an ounce of gold per ton. The gold can sometimes be 
seen in this ore by the naked eye, but whether it will prove to be rich 
enough on the average to make it valuable as an ore af gold remains to be 
determined. 
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SANTA CRUZ ISLAND. 

By W. A. Goodyear, Geologist, Assistant in the Field. 



Of the four islands, Anacapa, Santa Cruz, Santa Rosa, and San Miguel, 
•which lie south of the Santa Barbara Channel, the largest one, viz.: Santa 
Cruz, was pretty thoroughly examined by the writer in May, 1889. Before 
proceeding, however, to give a description of this island it is no more than 
just to say that several statements concerning these islands, and concerning 
Santa Cruz in particular, on page 185, Vol. I, of the "Geology of Cal- 
ifornia," published in 1865, are utterly erroneous, and are due, as the con- 
text partly shows, first to the fact that neither Professor Whitney nor any 
of his assistants had yet examined the islands, and secondly to the fact 
that some ver}'- ill-informed person who had been there had mistaken vol- 
canic breccias and conglomerates for ordinary " sandstones." As a matter 
of fact, there is no " sandstone," properly so called, anywhere near Pris- 
oners^ Harbor, and much more than three fourths of the whole area of 
.Santa Cruz Island consists of materials that are volcanic in origin. But 
ralso, the history of the island has been a very long one, and its detailed 
geology and stratigraphy are very complex. 

According to a map of the island in the office of the company labeled 
"*' Section X of Official Surveys," on a scale of ^T^hr^, or about three and 
one sixth inches to the mile, and copied by W. M, Johnson and Stehman 
Forney, sub-assistants of the United States Coast and Geodetic Survey, in 
1875, the extreme length of the island from east to west, in an air line, is 
23.474 miles, and its total area is 58,344.55 acres, or 91.163 square miles. 
The greatest breadth of the western portion of the island is about seven 
miles, and that of the eastern portion four miles; while the least breadth, 
at a point between Prisoners^ Harbor and Chinese Harbor, is 1.78 miles. 

On this map the island is divided by lines, one mile apart, into one hun- 
dred and twelve lots, of which fortj^-'eight are fractional, and contain an 
aggregate of 17,384.55 acres-; while sixty-four are complete, containing six 
hundred and forty acres eacli, or an aggregate of forty thousand nine hun- 
dred and sixty acres. The lines of the lots run north and south and east 
and west, true course, like the section lines of the United States land sur- 
veys, and their numbering begins at the northwest corner and runs first 
south across the island, then jumps back to the northern shore and runs 
thence south across the island again, and so on. The line between lots 
71 and 72 runs east and west through the midst of the buildings at the 
Main or Middle Eanch in the central part of the island, and the corner 
between lots 71, 72, 76, and 77 is about one thousand two hundred and 
fifty feet east of the office. 

Lot No. 6 contains portions of two lots on the north shore. 

Lot No. 33 contains portions of two lots on the south shore. 

Lot No. 40 contains portions of two lots on the south shore. 

Lot No. 41 contains portions of three lots on the north shore. 

Lot No. 54 contains portions of two lots on the south shore. 

Lot No. 67 contains portions of two lots on the south shore. 

.Lot No. 74 contains portions of three lots on the no| ' 
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Lot No. 99 contains portions of two lots on the south shore. 

Lot No. 112 contains portions of two lots at the east end. 

The highest peak of the island, two thousand four hundred and seven 
feet above the sea, is known as the Picacho del Diablo, and is situated just 
about the center of the northern half of the western portion of the island. 
The largest stream, called the Canada del Medio, heads a mile or so to the 
west of the Picacho del Diablo, and after going southerly for a short dis- 
tance bends to the east, and follows the latter course for five or six miles 
through the central portion of the island to the Main or Middle Ranch 
(Rancho del Medio), where it turns to the north and enters the Canada 
del Puerto, which it follows for about three miles, to its mouth at Prison- 
ers' Harbor on the northern shore. The Middle Ranch itself is about two 
hundred feet above the sea. The island is generally very rough, and large 
portions of it are covered with the densest chaparral. 

The Eastern Ranch is at Scorpion Harbor, which is marked on the charts 
as the East End Anchorage, and the Western Ranch is at the mouth of the 
Cafion de Cebada, which is misspelled Cervada on the chart. Some other 
Spanish names are misspelled on the chart. For instance: 

Gannada should be Ganado; 

Valdaze should be Valdez; 

Posa Anchorage should be Pozo Anchorage; 

Gochie Point should be Coche Point; and 

Cochies Prietos should be Coches Prietos. 

Three other localities along the shore are now known by different names 
from those by which they are designated on the chart: 

Cavern Point is now called Palo Par ado; 

Tyler Bay is now called Potato Harbor; and 

Valley Anchorage is now called El Puerto de la Canada del Sur. 

As the island was examined with a good deal of detail, and as its geol- 
ogy proves to be quite complex, it appears to the writer that about as intel- 
ligible a way as any in which he can give a description of it will be to first 
present the details in about the same order as that in which the observa- 
tions were made in the field, giving successive dates of trips to various 
localities. In doing so it will, of course, follow that, as several localities 
were visited two or three times over, facts relating to one and the same 
locality will, in some instances, be found given in different parts of the 
report. But with a little attention (which would be necessary in any case) 
on the part of the reader, that fact need cause no confusion. This course 
will, therefore, be followed, and after that a few general conclusions may 
be drawn. 

The accompanying map of Santa Cruz Island, will greatly assist the 
reader in understanding the details of this work. It is a photo-lithographic 
copy, without enlargement or reduction, from the United States Coast and 
Geodetic Survey Chart. Its scale is t^too"i ^^ 3.156 miles to one inch. 
The soundings are given in fathoms, except within the dotted areas, where 
they are given in feet. The altitudes of a number of the higher points on 
the island above low water are also given in feet. 

May 8, 1889. — Left Santa Barbara at 9:20 a. jvi., and anchored in Scor- 
pion Harbor at the East Ranch at 12:20 p. ai. Afterwards took the saddle 
and traveled fourteen or fifteen miles westerly over very rough hills, some 
of which are one thousand five hundred feet or more in height, to the Mid- 
dle Ranch, which we reached about 7:30 p. m. For the first four or f^^^ 
miles of this distance, all the northeastern portion of the island seems to 
be made up of materials that are exclusively volcanic in origin, being brec- 
cias, conglomerates, masses of consolidated ash, etc. But the last two 
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thirds of the ground passed over by the trail seems to consist chiefly of a 
grayish white clay-rock, which breaks in angular blocks, though the expos- 
ures along the trail are few and poor. The wind was very heavy from the 
northwest all the afternoon. 

May 10th. — The rock immediately south of the buildings at the Mid- 
dle Ranch is a soft^ decomposed, reddish-brown porphyry in place, contain- 
ing small irregular stringers of quartz. Went to-day with Mr. Jules 
MouUet, Superintendent of the island, three miles northeasterly from the 
Middle Ranch, down the Canada del Puerto to Prisoners' Harbor. The 
rocks, all the way down from the ranch to the harbor, are volcanic in origin, 
except some deposits of calcareous tufa, which furnish material for lime. 

May 11th. — ^Went from the Middle Ranch to the Puerto de la Canada 
del Sur. Everything seen in crossing the island was volcanic. 

At El Puerto de la Canada del Sur, the vertical cliffs are from one hun- 
dred to two hundred feet or more in height, and consist mainly of heavy 
masses of volcanic conglomerates, breccias, and tufas, which, however, in 
many places contain fragments of older shales, amongst which are here 
and there many bits of bituminous shale, showing that the volcanic erup- 
tions are of more recent date than these shales. 

Clots of pitch or asphaltum are also scattered around over the rocks on 
the beach here, having been washed up by the sea from the south. There 
is sometimes calcite among the cementing material of the conglomerates, 
and there are veinules of quartz running through them here and there, 
which are sometimes faulted. A deposit of calcareous tufa is very close to 
the Pfierto de la Canada del Sur. There are also considerable bunches of 
a very thinly laminated, hard and tough, impure quartz. The distance 
from the Middle Ranch to the Puerto de la Canada del Sur is about three 
miles. Mocking birds are quite plenty on the island, and so also is a 
small species of fox, which they call the gray fox. 

In the afternoon went out on the hills to the west of the ranch, and south 
of the Canada del Medio. So far as seen to-day, they consist of a sort of 
clay-rock, which has been highly metamorphosed, and filled with irregular 
seams and veinules of quartz, and then afterwards much decomposed, 
' leaving the surface of the hills thickly strewn with small angular frag- 
ments of quartz. I found in these shales one cube of oxide of iron result- 
ing from the decomposition of pyrite. The highest point reached this 
afternoon is about one thousand four hundred feet above the sea. From 
here we came down to the Rancho del Portezuelo, and thence followed the 
course of the Canada del Medio for several miles back to the Main Ranch. 
Everything seen to the north of the Canada del Medio was volcanic, so 
that this Canada seems to follow about the line of demarkation between the 
volcanic country on the north, and the sedimentary metamorphic region on 
the south. Many of the decomposed shales south of the Canada are stained 
a deep red by oxide of iron, while in other places, where they are not so 
ttiuch decomposed, some of them are very hard and very siliceous. 

The bulb of a small species of wild onion called ^* cacamite,^' which 
grows on the island, has a sweetish taste, with a very sticky feeling in the 
mouth. 

May 12th, — ^Went a mile or so up the Canada del Medio towards the west, 
then crossed over the ridge to the north, and came down to the shore not 
far from Tinker's Harbor, whence we traveled eastward over extremely 
rough mountain spurs and canons to Prisoners' Harbor, and then back up 
the Cajoada del Puerto to the Main Ranch. Everything yet seen to the 
north of the Canada del Medio is volcanic, and mostly in the form of brel- 
cias and conglomerates, though among the Pinos Chicos, a little to tl|e^ 
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west of Prisoners' Harbor, there is a heavy massive eruption. The crest 
of the ridge where crossed to-day is about one thousand seven hundred 
feet high. On the northern slopes of the range here there is a good deal 
of Lyonothavmus aspleni/olius^ a peculiar tree, said to grow nowhere else 
except upon this island, and there known to everybody under the name of 
"iron wood. ^' 

May ISth. — ^Very nearly true north from the Ranch House there is a 
peak one thousand seven hundred and ninety*six feet high, oq, which there 
is a United States Coast and Geodetic Survey Station, and which is called 
Red Hill. The point where we crossed the summit of the ridge yesterday 
was a mile or more to the west of Red Hill, and the total distance traveled 
was probably about twelve miles. Just south of Prisoners' Harbor, near 
the road, on the west side of the canada, there is a massive outcrop of 
hard, fine-grained, dark-colored basalt. But at the cape immediately east 
of Prisoners' Harbor, the rock is breccia, extremely coarse, and containing 
many bowlders of several tons in weight, most of which are coarsely por- 
phyritic, though some of the smaller ones are black vesicular basalt. 
There are flakes of asphaltum or pitch scattered about here on the beach, 
and cast ashore by the sea. Prom Prisoners' Harbor, went this morning 
south, over the hill to the trail which comes from the Eastern Ranch, and 
found considerable of the whitish, slaty clay-rock which has been already 
mentioned. At a point about two thirds of the way across the island from 
Prisoners' Harbor to the Puerto de la Canada del Sur, where samples were 
taken, it is a sort of clay-rock containing considerable extremely fine sand, 
and also containing certain small impressions, which may not improbably 
be remnants of some kind of fossil leaves, possibly of sea weeds, though 
they are too indistinct to be certain about them. 

In the afternoon, went over to Coches Prietos Harbor. The red ridge to 
the south of the Main Ranch continues, going easterly, to consist of meta- 
morphic sandstones and clay slates till within half a mile or so of Coches 
Prietos, where the volcanic breccias and conglomerates again set in. 

At Coches Prietos Harbor, the mouth of which is not over two hundred 
yards wide, these rocks are stratified, and on the west side they dip about 
20 degrees to the southeast, while on the east side they dip 40 degrees to 
45 degrees in the same direction. But two hundred yards back from the 
mouth of the harbor, on the east side, the dip is again only about 30 degrees. 
The coarser material at Coches Prietos is mostly breccia, and its mass is 
very heavy; but it is overlaid, and here and there interstratified, with beds , 
of finer materials, and sometimes with thin beds of fine sand. All these 
materials are volcanic in origin. The breccia sometimes contains streaks 
and bunches of chalcedony. 

May IJfth, — Went over to the Eastern Ranch, at Scorpion Harbor. On 
this trail going east, we first strike the white clay-rocks at about the 
point where the trail would intersect a straight line drawn southerly across 
the island from Prisoners' Harbor to the Puerto de la Canada del Sur. 
These rocks then continue uninterruptedly for several miles along the trail 
to a point some distance southeast of Chinese Harbor, where we again 
strike the heavy masses of dark -colored volcanic rocks and breccias which 
make up all the highest pe^aks of the eastern portion of the island. The 
clay-rocks contain, in places, large quantities of flint. 

May loth, — ^The bluffs on the west side of Scorpion Harbor are a heavy 
solid mass of black vesicular basalt, much shattered and seamed. But a 
hundred yards further west, the cliffs, one hundred and fifty to two hun- 
dred feet high, are white. At the east side of the harbor there are in the 
cliffs heavy masses of hard white breccia, containing many fragments of 



SANTA CRUZ ISLAND. 



159 



black basalt, as well as of other rocks, the majority of which are white. 
This breccia is generally pretty highly siliceous, and contains large quan- 
tities of flint, chalcedony, etc. 

Flakes of asphaltum are scattered over the beach. On the top of the 
bluff at the Palo Parado (formerly Cavern Point), some three hundred feet 
above the tide, is a United States Coast and Geodetic Survey Station. The 
top of the bluff immediately at this station is black basalt. But a short 
distance further east the basalt is overlaid by a nearly horizontal bed of 
light-colored sedimentary rock, which is filled with fragments of broken 
marine shells, and also contains masses of flint and fragments of basalt. 
This bed ranges from ten to thirty feet or more in thickness, and for some 
distance forms the top of the bluff, at a height of from two hundred and 
fifty to three hundred feet above the sea. 

In the afternoon visited the extreme east end of the island, where the 
top of the bluff, which is one hundred feet or more in height, consists of 
what appears to be a consolidated rhyolitic ash, being white, fine-grained, 
and hard. But the lower parts of all these bluffs consist, so far as could 
be seen, of the dark-colored breccias. This point is marked on the chart 
as San Pedro Point. Prom here, Anacapa Island, as seen through a good 
field glass, presents every appearance of being made up of the same dark- 
colored breccias, etc., with no white rocks visible except towards its east- 
ern end, where there are one or two small white streaks high up in the 
bluffs. 

From San Pedro Point we went to Smuggler's Cove, where they were 
building a new house, as yet unfinished, and where there is a young planta- 
tion of fig and olive trees, and a vineyard. The rock with which the corners 
of the house are faced is the same clay-rock, containing small impressions 
suggesting fossil leaves, as that which occupies so large an area in the region 
f»outh and southwest of Chinese Harbor. It is here obtained from a quarry 
some two hundred yards back, i. e,, to the west, from the edge of the surf 
in the cove, where it strikes north 50 degrees east magnetic, and dips about 
20 degrees to the southeast. All the central parts of Smuggler's Cove con- 
sist chiefly of this clay-rock, but both the northeastern and southwestern 
promontories contain the dark-colored volcanic breccias. Some of the clay- 
rock itself is brecciated, containing older fragments of similar rock, to- 
gether with a good deal of flint or chalcedony in streaks and bunches, but 
no volcanic fragments were found imbedded in the clay-rock. At one 
locality, in the southwestern part of the cove, a bed of hard, flinty clay- 
rock strikes about north 35 degrees east magnetic, and dips 15 degrees or 
18 degrees to the southeast, and this rock is here immediately and con- 
formably underlaid by unmistakably bituminous shale, which is quite soft. 

May 16th, — There are isolated patches of white rock scattered here and 
there all over the northern part of the lower eastern portions of the island. 
On the west side of Palo Parado Bluff, and not more than two hundred or 
three hundred feet from the Survey Station, the white rock goes down in a 
sort of wedge-shape to the water's edge, the line of contact between it and 
the black basalt immediately north of it being almost vertical. 

At Potato Harbor, alias Tyler Bay, the stratification of the white marine 
heds is nearly horizontal, and they are three hundred feet or more in thick- 
ness, as they*^extend down in places quite to the water's edge. They are, 
however, so far as can be seen, everywhere underlaid by the black basalt. 
At one point here, about three hundred feet above the tide, I found in the 
white rock a fossil clam shell. 

Immediately west of Potato Harbor the hills rise much higher, and the 
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Coche Point being all basaltic. Much of this basalt seems to be massive 
although the greater part of it continues to be fragmentary. * 

At one point in Chinese Harbor the stratified rocks, as seen from Coche 
Point, appear to dip, at a rather high angle, to the south; but half a miig 
further west, where they are well exposed in the bluff, they seem to He 
nearly horizontal. 

The wind has blown very heavily from the northwest for the last three 
days, inclusive, its velocity at times in the afternoon reaching probably 
fifty miles or more per hour. 

May 17th. — We climbed to-day the highest peak of the eastern portion 
of the island, whose crest is about one thousand seven hundred and fifty 
feet above the sea. This peak is the culminating point of a high and rough 
basaltic ridge which forms, as it were, the " backbone '^ of all this part of 
the island. This ridge begins on the northern shore at Coche Point, and 
runs from thence almost entirely across the island in a direction about 
south 60 degrees east magnetic. The highest point is perhaps two thirds 
the way across the island, southeasterly from Coche Point. About three 
quarters of a mile northwesterly from the highest peak there is a United 
States Coast and Geodetic Station, whose altitude is one thousand five hun- 
dred and forty-nine feet. The rock at this station is a coarse-grained basalt, 
and all the higher parts of the ridge are basaltic, some of the rock being 
massive, though most of it is brecciated. 

From the highest point, the stratified rocks in the southern part of the 
island immediately southwest from the ridge and southeast from Chinese 
Harbor, look as if their strike were approximately parallel to the course of 
the ridge and their dip southwesterly. 

A mile or two southeast from this highest peak the main ridge breaks 
off and descends rather abruptly into some lower hills that skirt the 
southern coast. We lunched in a cafion at the Reparo del Aguaje, which 
expression does not seem to be good Spanish for the name of a locality, 
but which is used on the island to signify a place by a spring where the 
sheep are at certain times gathered together. It is among the lower hills 
at the southeastern foot of the high main ridge, and only about two hun- 
dred feet above the sea, and there is a spring of water there. At a point 
here about fifty feet above the bed of the canon the white strata, consisting 
of thin layers of very fine sandstones and hard clay shales, strike about 
north 70 degrees west magnetic, and dip about 20 degrees northeast. 

At a point in the ridge next west of here they strike about north 25 de- 
grees west magnetic, and dip 25 degrees northeast. In the bottom of the 
cafion next west they strike about north magnetic, and dip about IS 
degrees east. 

The strata in the Cuchilla del Medio and other spurs running out 
towards the south from the south side of the basaltic masses are generally 
very thin-bedded, and to some extent curve around the basaltic mass like 
the coats of an onion. But they are also here and there irregularly curved 
and bent, and sometimes broken. There is much flint about here. For a 
considerable distance the Canon de los Paredones Blancos runs about 
south 75 degrees east magnetic; and in the next ridge southwest of it, on 
the northeast side of which the rocks are well exposed for a long distance, 
they are everywhere extremely thin-bedded, and mostly clay-rocks, and 
their general strike is approximately parallel with the canon, and their 
dip to the southwest at various angles from 15 degrees to 40 degrees. But 
here also, they are in places irregularly bent, and sometimes broken. 

May 18th. — The line of demarcation between the high basaltic ridge and 
the white rocks to the southwest of it begins a little west of Coche Point, 
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and thence follows a somewhat irregular course, whose general direction is 
not far from south 60 degrees east magnetic, across the island. From here 
westerly for several miles nearly all the narrow part of the island is white 
xock. The black basalt, however, shows again at the foot of a bluff just 
west of Chinese Harbor, and it probably underlies the white rock most of 
the way in depth. 

A great deal of the white rock, even much of the hardest of it, which 
resembles flint in texture and hardness, emits a strong empyreumatic odor 
when struck with the hammer, suggesting a strong suspicion that it was 
once bituminous. 

The highest point of the narrow portion of the island lies towards the 
southern shore, and is about one thousand four hundred and fifty feet 
above the sea. From it Chinese Harbor bears about north 5 degrees east 
magnetic, and Prisoners' Harbor north 50 degrees west magnetic. Every- 
thing here is the white clay-rock. 

In the afternoon, visited once more the Puerto de la Canada del Sur. 
Gray volcanic tufas form the bluffs for a certain distance along the central 
and eastern-central portions of the harbor. Next to them on the south- 
west, and forming all the hills and bluffs immediately southwest of the 
harbor, comes the black basaltic breccia in heavy masses. But east of the 
gray tufa, and forming all the eastern boundary of the harbor, come heavy 
masses of light yellowish rocks, which undoubtedly belong to the same 
class as the clay-rocks, which form most of the country for some miles to 
the east of this Puerto, so that at the Puerto itself the gray tufas occupy 
the space between the clay-rocks on the east and the volcanic breccias on 
the west. There is also some calcareous tufa at one or two points h^re. 
But while all around the central and eastern portions of the harbor the 
gray tufas and the clay-rocks form the mass of the cliffs, yet underlying 
them at near the water's edge, and stretching eastward to the furthest visi- 
ble cape, the black basaltic breccias are exposed. 

May Wth. — Early this morning a dense fog hung over the island. But 
by 6:30 a. m. this fog had disappeared from the neighborhood of the 
Middle Ranch, and the sky* there was cloudless. Left the Middle Ranch 
at 6:30 a. m., and at 9 a. m. reached the summit of the Picacho del 
Diablo, the highest point on the whole island — two thousand four hun- 
dred and seven feet above the sea. All the upper part of the Picacho del 
Diablo, as well as the crests of all the ridges and spurs in this vicinity, 
consist of heavy masses of volcanic breccia. At 9 a. m,, the fog has lifted 
from all the central portions of the island, but still hangs low and heavy 
over both the east and west ends. The whole Santa Barbara Channel, and 
the ocean also to the south and west as far as the eye can see, are one vast 
smooth level sea of fog, which I estimate to be nowhere more than five or 
six hundred feet deep, except where it rolls up against some of the flanks 
of the islands, where it rises in some places at the present moment to 
heights of one thousand or .twelve hundred feet. On the summit of the 
Picacho del Diablo we are far above it all, and snow-white as the upper 
surface of the fog is in the sunlight, the sight is very beautiful. The 
Picacho de los Encinos, the second highest peak on the island — ^two 
thousand one hundred and forty-four feet above the sea — bears north 89 
degrees west magnetic, about three and one half miles from here, and has 
^yery appearance of being made of the same volcanic breccias as the 
Picacho del Diablo. 

None of the peculiar white clay-rock, which forms so much of the narrow 
part of the island, is visible anywhere from this peak in the western part, 
^ud everything north of the Canada deL Medio seems |o be dark-colored /> 



¥ 



162 



REPORT OP THE STATE MINERALOGIST. 



basaltic rocks and breccias, which, however, in some places, have been 
much decomposed. 

The " red belt " through the central portion of the western part of the 
island, and south of the Canada del Medio, which is probably metamorphic 
appears to begin at the west, between the Canada de Cebada and its north-* 
ern branch, called the Canada de los Pinos, and to extend continuously 
eastward from thence through the island to within a short distance of the 
Puerto de la Canada del Sur and the Coches Prietos, being nowhere prob- 
ably more than one or two miles in width; while to the south of it a broad 
belt along almost the whole length of this part of the island, and extend- 
ing quite to the southern shore, appears to be volcanic. This last volcanic 
belt includes the Sierra Blanca, the highest peak in the western part of 
the island south of the Canada del Medio, and also the high chaparral- 
covered ridge a short distance west of Coches Prietos. 

From the Picacho del Diablo we went down the northern slopes of the 
mountain towards the Canada de Valdez, and ate lunch at an old Indian 
camp in the Canon de las Tasajeras, some three hundred and twenty-five 
feet above the sea. In the canon at this old camp, where there is water, 
one of the banks is a bed several feet in thickness of shells brought here 
by Indians. These shells are mostly mussels, but there are also a good 
many very large barnacle shells (some two inches in diameter), and some 
fish bones. Imbedded in this bank, and almost under the roots of a live- 
oak tree seventy-two inches in circumference now growing on top of it, I 
found a human skull, which, unfortunately, however, was too much decayed 
and too fragile to admit of transportation and preservation. 

All the upper portion of the Canada del Medio itself, down almost to the 
Rancho del Portezuelo, is in the volcanic rocks. 

Mr. Jules Moullet, Superintendent of the island, says that there are a 
few small patches of '^ white rock" scattered here and there among the 
hills to the northwest of the Picacho del Diablo, though I saw none. 

May 21sL—h\ the " red ridge " directly south of the Middle Ranch, the 
metamorphic rocks are not well exposed; but, so far as can be judged, 
they appear to strike northwesterly and dip southwesterly, at rather high 
angles. 

The belt of volcanic rocks along the south shore between the Canada del 
Sur and the Coches Prietos is perhaps one quarter of a mile wide. But 
immediately west of Coches Prietos it widens out rapidly, and the breccias 
in this ridge are generally distinctly stratified. In the hills eight hundred 
or nine hundred feet above the sea, and half a mile west of the Coches 
Prietos, they strike about north 50 degrees east magnetic, and dip about 
35 degrees southeast. About half a mile still further west in a high bluff 
a dip of 50 degrees southeast was noticed. All these rocks are volcanic 
breccias and sands, generally dark colored. On the crest of a ridge some 
seven hundred and fifty feet above the sea I found imbedded in this breccia 
some fragments of quartz and also of talcose slate. Chmbed to the crest 
of the highest and chaparral-covered ridge to the south of the " red ridge,^^ 
and found it all volcanic breccia. Afterwards came down to the mouth of 
the Canada de los Sauces. All the rocks here are volcanic breccia, and 
their general dip is to the southeast. They have, however, in places, been 
disturbed and faulted, and in one place I saw an irregular vein of lime- 
stone some six or eight inches thick running up through the face of the 
bluff for seventy-five feet or more. At one point on the beach here the 
breccias strike about south 80 degrees east magnetic, and dip some 40 
degrees to the south. 
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May 22d. — At the summit of the trail to the West Ranch (Rancho del 
Oueste) the altitude is not far from one thousand three hundred feet. The 
rocks here are all volcanic. The next ridge south of here, which seems to- 
be a continuation of the "red ridge," is covered with a dense pine forest all 
over its northern side, and the canon next south of here, at the northern foot 
of the pine-clad ridge, is called the Canada de los Pinos. It is a northern 
branch of the Canada de Cebada, which it joins at a point perhaps threo 
quarters of a mile above the Western Ranch House. 

May 2Sd. — About three quarters of a mile south 33 degrees west from 
the Western Ranch House there is a United States Coast and Qeodetio 
Survey Station, on the edge of a bluff some three hundred feet or so above 
the sea. The northern portion of this bluif consists chiefly of a heavy mass 
of conglomerate, in which the pebbles are rarely larger than a man^shead,. 
and are mainly volcanic. But a hundred feet further south there rises ta 
the top of the blufi" a heavy-bedded mass of medium -grained, light yellow 
quartz sandstone, the stratification of which could not be well made out 
from the top of the bluff. In some places this sandstone contains pebbles 
of quartz and metamorphic rocks mingled with others of volcanic origin,, 
and also with fragments of older shales. At a point a little further south 
and a little lower down in the crest of the bluff, this sandstone is thin- 
bedded, and its stratification is well shown. It here strikes north 50 degrees 
west magnetic, and dips 38 degrees southwest. It also here contains- 
occasionally large bowlders of older dark brown,' or nearly black sandstone^ 
which probably is or once was more or less bituminous. Further south 
and on the sea beach, the same sandstone is interstratified with beds of 
conglomerate, the pebbles of which are all small and well water-worn, and 
consist of volcanic rocks, with a sma,ll sprinkling here and there of quartz 
and metamorphic rocks. The strike here is north 26 degrees west mag- 
netic, and the dip 35 degrees to the southwest. The bluffs here are all 
spattered with flakes of bitumen. On the top of this sandstone there is 
also a more recent, unconformable, and generally nearly horizontal deposit 
of volcanic gravel, which is again capped by the shell beds of the Indians 
mixed with the latest soil. Faults of moderate magnitude (i. e., throws of 
two or three feet) are not uncommon in this sandstone. There is a very 
distinct odor of petroleum along this beach, and much of the bitumen plas- 
tered on the rocks has been landed there in a sufficiently semi-liquid con- 
dition so that it has run a foot or two in little streams down the rocks after 
being landed upon them. A quarter of a mile farther south there is a con- 
siderable body of very thin-bedded and fragile clay shales, which strike 
north 15 degrees west magnetic, and dip about 50 degrees to the west. 
Some of these shales are pretty dark-colored, and it is not at all impossi- 
ble that they may be slightly bituminous. The upper portion of the blufiB 
around the head of this cove consists generally of more recent horizontal 
beds of sand and gravel. Along the base of the bluff at the southern 
extremity of this cove there are very heavy masses of conglomerate, the 
pebbles of which are mostly metamorphic, and some of them granitoid ,^ 
very few if any volcanic pebbles being mingled with them. 

From the top of a high hill a mile or so back from the shore, I took the 
following bearings: 

Western Ranch House (invisible), about north 30 degrees west magnetic. 

Picacho de los Encinos, north 55 degrees east magnetic. 

Center of Sierra Blanca, south 73 degrees east magnetic. 

Biggest Gull Island, south 43 degrees east magnetic. 

Pozo Harbor, south 13 degrees east magnetic. 
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This hill is about nine hundred feet above the sea, and though it is cov- 
ered with soil on the top, it is unmistakably made up of unaltered sand- 
stoues, which also, as seen from here, seem to form all the hills along the 
coast to the south of here and also the hills to the eastward as far as the 
flanks of the Sierra Blanca (i. e,, for a mile or more to the eastward). 
These sandstones generally strike northwesterly and dip southwesterly at 
rather high angles. There is a United States Coast and Geodetic Survey 
Station right here on the top of this hill; but its altitude is not given on 
the chart. The next canon south of the Canada de Cebada is the one at 
the mouth of which is the cove where the preceding observations on the 
beach were made, and this canon is also called the Canada de los Sauces. 
It heads on the western flank of the Sierra Blanca. The recent horizontal 
strata in the bluff's near the mouth of the Canada de Cebada often show a 
thickness of fifty feet or more of consolidated sands and gravels. The 
pebbles here are generally not very well rounded, and to the northwest 
from the mouth of the Canada most of them are volcanic, though there 
is also a considerable sprinkling of a variety of metamorphic rocks among 
them. I could find no fossils of any kind in these horizontal beds. The 
lower part of the bluff, which makes well out into the ocean a mile or so 
northwest from the mouth of the Canada, is a coarse volcanic breccia. 
Immediately south of the mouth of the Canada there is in the bluffs some 
selenite, which has weathered out in small fragments on the disintegrated 
slopes. 

May 24th. — Went this morning to Pozo Harbor, so called because a well 
was once sunk to a considerable depth here in the con on, without, however, 
finding any good water. 

The bluffs immediately at Pozo Harbor are not very high. The lower 
twenty to thirty feet of them consist of unaltered sandstones and pebbly 
conglomerates, which strike north 40 degrees to 50 degrees west magnetic, 
and dip 30 degrees to 40 degrees southwest. Among the pebbles in these 
conglomerates there is some quartz, and a considerable variety of meta- 
morphic, as well as some granitoid and volcanic rocks. These highly 
inclined strata are overlaid by from six to thirty or forty feet of recent 
horizontal beds. 

From the United States Coast and Geodetic Survey Station, whose alti- 
tude is given on the chart as one thousand three hundred and twenty-nine 
feet, the highest point of the Sierra Blanca bears south 13 degrees east 
magnetic, distant perhaps half or three quarters of a mile. 

The whole mass of the Sierra Blanca itself and all the white rocks imme- 
diately around it, as well as those at the United States Survey Station, are 
volcanic breccia. The line between these breccias a ad the unaltered sand- 
stones and coQglomerates to the west, passes half or three quarters of a 
mile west of the survej'' station and the summit of the Sierra Blanca, and 
runs, approximately, north 13 degrees west magnetic for several miles, 
while towards the south its course points almost exactly to the Gull 
Islands. It is slightly convex towards the west, and continues in about 
the same general northerly course as far as the Canada de los Sauces, 
where it makes a sharp bend to the east and southeast (see below), and 
passing perhaps one third of a mile north of the United States Survey Sta- 
tion follows a course somewhat to the south of east for a mile or more 
{i. 6., as far as the Canada de la Laguna), where it again bends somewhat 
towards the north, and then follows a general easterly course to the 
Canada del Sur. Thus the " red ridge " south of the Canada del Medio 
gradually widens out in going west, till at a point a little west of the 
Canada de la Laguna, and about opposite the head of the Canada de los 
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pinos, it is probably at least a mile and a half in width. Also, in the 
southern slopes of this portion of it, and about north from the Sierra 
Blanca, there is considerable granitoid rock in places, but greatly decom- 
posed and soft, and intermixed here and there with strips of highly meta- 
morphic rocks, and perhaps occasionally with volcanic dikes, although 
this last is doubtful. 

Most of the breccias in and about the Sierra Blanca are stratified, and 
their general dip is southwesterly at rather high angles. 

At and for some distance below the bend in the Canada de los Sauces, 
the volcanic rocks, instead of stopping at this canon as stated above, 
actually cross it and form the whole width of the ridge between it and the 
Cafiada de Cebada for something like a mile to the west of the head of the 
latter. And for this distance, also, all the rocks visible in the northern slope 
of the ridge next south of the Canada de los Sauces seem to be volcanic; 
while to the north of the Canada de Cebada, and between it and the Canada 
de los Pinos, the rocks as seen from here {i. ^., from a point on the crest of 
the ridge between the Canada de Cebada and the Canada de los Sauces, 
where the pine trees seem to be nearly coterminous towards the west with 
the volcanic rocks) do not appear to be volcanic, but seem to be a continu- 
ation of the " red ridge." 

We followed along the crest of this ridge towards the west, and found 
out that volcanic breccia continues to form a large portion of it, at least as 
far west as the junction of the Canada de los Pinos and the Canada de 
Cebada. 

The crest of the narrow spur immediately southeast of the Western Ranch 
House is a continuation of the northern part of this ridge, and the summit 
of this crest at a point, perhaps a quarter of a mile from the house, and 
about four hundred feet above the sea, consists of thin beds of unaltered 
sandstone alternating with much heavier beds of beautifully water-worn 
gravel, many of the pebbles of which are volcanic, the whole striking about 
north 20 degrees west magnetic and dipping about 35 degrees southwest, 
the course of the crest itself (which is here very narrow) being about north 
75 degrees west magnetic. 

May 25th, — Climbed the spur between the Canada de los Pinos and the 
Canada de Cebada. The western end of this spur, for a distance of some- 
thing like a quarter of a mile from its point, is volcanic breccia. But next 
come the rocks of the " red ridge," which, where we first strike them, are 
largely granitoid in character. After following up this ridge for perhaps 
three quarters of a mile, went down its southern side into the Canada de 
Cebaba, and then climbed it again by the cart road somewhat further east. 
The greatest part of this ridge consists of the "red ridge" rocks, and in 
this vicinity a great portion of it is syenitic. The " red ridge " rocks prob- 
ably end towards the west at the point where we first struck them this 
morning. These rocks, where not granitic or syenitic, are always highly 
metamorphic, and I have nowhere seen any bowlders or fragments of vol- 
canic rocks inclosed in them. We next descended the north side of the 
ridge, crossed the Canada de los Pinos, and climbed the high ridge to the 
north of it, between the Picacho del Diablo and the Picacho de los Encinos, 
where everything is volcanic. The summit of the Picacho de los Encinos 
is a red porphyry. From there we traveled a mile or two further west 
along the main crest. Everything in this ridge so far, as well as in all the 
lower country to the north of it, down to the shore, is volcanic, and chiefly 
treccia. A great portion of the breccias in the higher parts of this ridge 
appear to be rudely bedded, with a rather high northeasterly dip. 
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The *^ horizontal beds," several times noticed above as capping the bluffs 
along the shores, are not exactly horizontal, but have a very gentle dip 
towards the sea, about the same in amount as the slopes of the present 
caiions. And these same beds can be traced far up some of the canons, 
sometimes for several miles, and to heights of from six to eight hundred 
feet above the sea. Though they are often very thin-bedded, they seem to 
be of subaerial, and not submarine, origin, and they sometimes show evi- 
dence of the work of shifting streams. 

May 26th. — Close by the Western Ranch House itself the bed of the 
creek runs over solid volcanic breccia, which contains some fragments of 
quartz and metamorphic slates, and whose general dip is westerly from 20 
degrees to 40 degrees, but which has been more or less locally disturbed 
and sometimes faulted. There is also considerable quartz in places 
amongst the interstices of the breccia on the shore to the west of the ranch. 

May 27tK — Between the Canada de Cebada and the extreme end of 
Eraser's Point there is a strip of lower land sometimes half a mile or more 
in width, which has a general slope of some 5 degrees or 6 degrees from the 
foot of the higher mountains towards the south, and ends along the shore 
in an irregular line of precipitous bluffs, some of which are from two to 
three hundred feet high. Everything here is volcanic breccia. Hundreds 
of pelicans roost on the little white islet just off Fraser^s Point, and there 
are a few sea-lions about there. So far as can be seen with the field glass 
from here, the rocky bluffs wherever exposed on Santa Rosa Island have 
also every appearance of being made up of similar volcanic materials. 

On the top of the bluff, at the West End Point of the island, and some- 
where near seven hundred feet above the sea, there is a United States 
Coast and Geodetic Survey Station, where the rock is a very coarse por- 
phyry, containing crystals of feldspar half an inch or more in diameter. 
From the foot of the north side of the higher ridge, which forms the 
'^backbone'' of this part of the island, for one or two miles easterly from 
this station a gentle slope extends northerly to the tops of the bluffs, from 
three hundred to five hundred feet high, which go down almost vertically 
into the ocean. Everything here is volcanic. The coarse porphyry forms 
the crest of the ridge for a distance of something like one hundred yards 
easterly from the station, and then crops out on the southern slope of the 
ridge for some distance further east. Where it leaves the crest of the ridge 
it is overlaid first by twelve or fifteen feet of yellowish sandstone, which 
occasionally contains pebbles and angular fragments of it, the sandstone 
itself being then overlaid by moderately coarse-grained basaltic rock, the 
whole appearing to strike about north 20 degrees west magnetic and dip 
gently to the east. Later in the day the same coarse porphyritic rock was 
seen on the southern slope of the ridge, about half way from the West End 
Point to the Canada de Cebada. For a short distance east from the West 
End, along the southern slope of the ridge, at an elevation of four hundred 
or five hundred feet above the sea, there is a line of bluffs which, from 
some points of view, might be taken for an ancient shore-line "terrace," 
but it is not one, and neither its base nor its summit ever formed a seashore, 
for all the mesa below it is breccia and there are no water-worn pebbles there. 
There are no " terraces " anywhere on the island, and no evidence of any 
recent rising or sinking; but the bluffs furnish plenty of evidence every- 
where that the sea is and for a very long time has been encroaching on the 
island and wearing it away. 

There are no craters, no accumulations of scoria, no lava streams, no 
columnar forms, no hot springs, no sulphur springs, nor any mineral 
springs of any kind on the island now. Nor is there any evidence of the 
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existence of any mineral springs in the past, except of some calcareous 
ones, which have here and there produced a few deposits of tufa. Every- 
thing looks very ancient. 

At a point about four miles from the Middle Ranch, on the trail leading 
to the Eastern Ranch, the white rocks strike about north 50 degrees west 
niagnetic and dip some 35 degrees northeast; and here very fine-grained, 
somewhat argillaceous, and sometimes rather soft sandstones occur amongst 
the clay-rocks. The flint and chalcedony often contain vugs of drusy 
quartz. 

On the left bank of the Canada del Puerto, about one eighth of a mile 
northerly from the Middle Ranch House, there is a rather heavy body of 
moderately fine-grained sandstone inclosed in the volcanic breccias, and 
it is from here that the stone was taken which has been used in facing the 
comers of one or two of the buildings at that ranch. 

Among the birds on the island, besides the mocking birds, there are 
crows, eagles, gulls, pelicans, larks, bluejays, and humming birds. Lin- 
nets are also very plenty in sheltered places. Amongst the insects, flies, 
both bluebottle and domestic, are very plenty, and are a nuisance. Also 
the fly which exactly resembles the ordinary house fly, except in its pro- 
boscis, with which it bites both men and cattle, is extremely numerous, 
and is a constant plague to animals. There are some nasty kind of flies, 
also very plentiful, along the sea beaches. Ladybugs were seen and gnats 
were encountered on the high peaks of the eastern part of the island. In 
some parts also there are occasional swarms of grasshoppers, which some- 
times do some damage. But not a single mosquito was seen anywhere on 
the island. 

From what precedes it will be evident that the detailed geology of this 
island is, as already stated, very complex. This examination is very far 
from being as full as it might have been made with further time and means 
at disposal, and yet it is full enough so that it will be impossible to under- 
stand it without an adequate map. But with the map, and after careful 
study, a few general conclusions may, with reasonable safety, be drawn: 

First, the oldest rocks on the island are beyond question those of the 
^*red ridge," which, lying south of the Caiiada del Medio, and stretching 
westward from near the Caiiada del Sur to a point between the Cafiada de 
los Pinos and the Canada de Cebada, consist chiefly of very highly meta- 
morphosed slates and sandstones, with granitoid and syenitic rocks towards 
the western end. These rocks are similar in general character, and may 
belong to the same geologic age, as certain rocks in the mountain ranges 
on the continent to the north. 

Next in order of age on this island probably come the white clay-rocks, 
which form so large a part of the narrowest portion of the island, as above 
described, and which contain impressions which suggest fossil leaves, and 
which very often give out a strong empyreumatic odor on being struck by 
the hammer, however hard they are. These rocks were probably laid 
down in deep sea waters long before any volcanic disturbance began. The 
arguments are these: 

They were probably laid down in deep sea waters because they are gen- 
erally extremely thin-bedded and very fine-grained. They are probably 
older than the volcanic rocks, first, because they do not inclose any volcanic 
fragments within them; and second, because they are universally upturned 
at high angles, and flank the volcanic rocks in various directions. 

In fact, all this lot of white clay-rock probably belongs to the Coast Range 
series of bituminous shales, so largely developed on the continent opposite. 
In support of this may be repeated the fact that so much of this white 
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clay-rock still emits so strong an empyreumatic odor when struck with the 
hammer, however hard it may be, and the further fact that a soft bed of 
unquestionably bituminous shale was found to immediately underlie a bed 
of this same hard clay-rock at Smuggler's Cove. For the deep sea origin 
of this rock there is also an argument in the absence of fossil shells; for 
most shell fish live in shallow depths. 

I shall presume, therefore, that this clay-rock was deposited in a deep 
sea long before the volcanic disturbance began. But that disturbance came 
at last. Yet its action also extended over a very long time, and most if 
not all of the volcanic eruptions, properly so called, took place beneath the 
sea long before the island was lifted above its waves. Otherwise it would 
be impossible to account for the vast accumulations of stratified breccias, 
conglomerates, and volcanic sands without craters or scorise. 

After the actual volcanic eruptions had nearly or quite ceased, but while 
the whole, or at least the greater part, of the island was still beneath the sea, 
came the formation of the white and more or less calcareous rocks contain- 
ing sea shells, patches of which still remain at the Palo Parado and Potato 
Harbor, and perhaps also at other points in the eastern part of the island. 
Contemporaneous with these may have been the accumulations of unal- 
tered sandstones and conglomerates containing volcanic pebbles and bowl- 
ders, which cover a good many square miles in the southwestern corner of the 
island, and which are generally upturned at high angles. After this came 
the final upheaval, which has lifted the island to its present height above 
the sea, upturning, bending, and crushing, to a greater or less extent, in 
different places, all the stratified rocks about it. But this upheaval itself 
was probably a slow and gradual process, occupying a very long period of 
time. 

Then came the slow subaerial denudation and degradation which grad- 
ually formed the nearly horizontal beds which cap the bluffs and extend 
to considerable distances inland up the canons in certain portions of the 
islands, as described above. 

Last of all came the most recent period of more active erosion which 
has shaped the canons as they now are, and has worn, and is still rapidly 
wearing away the bluffs along the shore. 

As to the question whether these islands were ever connected with the 
continent by dry land which has since been washed away or sunk beneath 
the sea, every indication points most decidedly to the conclusion that they 
were never so connected. 

First, the essentially volcanic character of the islands is entirely differ- 
ent from anything known to exist on the continent within a great many 
miles of the coast in this part of the State. Far more than three fourths 
of the whole area of Santa Cruz Island consists of volcanic materials. 

Again, the breadth and depth of Santa Barbara Channel point strongly 
in the same direction. No point of Santa Cruz Island is less than twenty 
miles distant from the main shore. And the crooked line of deepest sound- 
ings through the channel, which is shallowest north of Anacapa Island, 
nowhere shows a depth of less than one hundred and seventeen fathoms. 
North of Santa Cruz Island the minimum of deepest soundings is one hun- 
dred and thirty-five fathoms. North of Santa Rosa it is three hundred 
fathoms, and north of San Miguel it is two hundred and twenty-five 
fathoms. But south of the islands the bottom slopes off rapidly into the 
ocean depths, and soundings of five hundred fathoms are found" within a 
few miles from the shores. 

It thus appears that these islands extend along the course of an ancient 
volcanic rift bordering the continent. At what period the disturbance 



which caused their uplift first began it is difi&cult to say, except that it 
geems certain that it was subsequent to the era of the accumulation of the 
bituminous shales. And at what time the volcanic action ended it is also 
impossible to say, except that it was certainly many long ages ago. 

Wherever altitudes above the sea are given in exact figures in the fore- 
going notes, they are taken from the United States Coast and Geodetic 
Survey chart. But wherever they are only approximately given, and wher- 
ever the word *' about" is used in connection with them, they are simply 
observations with a good aneroid barometer, which, wherever tested, as was 
often done at the various United States Coast and Geodetic Survey Sta- 
tions, was found to agree generally within less than fifty feet with them. 

It is not out of place here to say that my kindest acknowledgments and 
thanks are due to Mr. Justinian Cairo, proprietor, and Mr. Jules Moullet, 
Superintendent of the island, for having freely placed at my disposal every 
possible means that could assist me in my work. 

Since writing the article concerning Santa Cruz Island, I have read with 
great interest sundry articles in the Proceedings of the California Academy 
of Sciences concerning the Channel Islands. 

Most prominent among these articles are two: First, an article by Prof. 
E. L. Greene in the Bulletin, Cal. Acad, of Sci., Vol. II, No. 7, June, 1887, 
page 377; and, second, an article by Prof. Joseph Le Contein Bulletin, Cal. 
Acad, of Sci., Vol. II, No. 8, page 515, in which Professor Le Conte reviews 
Professor Greeners article. 

And, in view of all these articles, I will venture to reiterate emphatically 
my own opinion that there is not, as yet, one particle of evidence tending 
to show that these islands were ever connected, dry-shod, with the main- 
land. It is probably true enough that they are situated along the south- 
western edge of what might be called the continental plateau, and that just 
southwest of them the bottom slopes steeply down into the great depths of 
the Pacific Ocean. But what right has anybody to theorize from that fact 
alone as to their previous connection with anv continents on one side or the 
other? 

Professor Greene suggests, on page 388, that ^' our little archipelago may 
actually have been connected with some other continent than ours." 

Professor Le Conte maintains, on the contrary, that the islands were once 
joined to the mainland, and amongst his proofs refers to Proceedings of Cali- 
fornia Academy of Sciences, Volume V, page 152, as showing that ^'remains 
of the mammoth have been found on Santa Rosa." 

On reference to Volume V, page 152, 1 find this paragraph: '^ Mr. Stearns 
called attention to the fossil tooth of a species of elephant from Santa Rosa 
Island presented some time ago by Mr. W. G. Blunt, as it proved that the 
island was formerly a portion of the mainland. He had been informed by 
Mr. Blunt that the tooth had been found in situ, and near it was embedded 
the tusk of an elephant, the latter so far decomposed that it crumbled in 
the attempt to get it out.'' 

This was in 1873. Now, I know Mr. Stearns well, and know him to be 
an able and upright man, but I also know that he was liable to be some- 
times mistaken, especially where he got his information at second hand, as 
is confessedly the fact in this instance. 

I very much doubt the fact whether any ** elephant" or "mammoth" 
bones were ever found on Santa Rosa Island. I think it far more likely 
that they may have been fragments of the bones of a whale or some other 
niarine animal. But, even granting it were true that bones of the mam- 
itioth had been found there 1 What does that prove, or what does it amount 
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to, in the face of a hundred other conflicting facts which point another 
way? 

The very fact of the vast difference between the flora of these islands and 
the flora of the mainland, is a strong argument against the supposition that 
they were ever " connected " with it. 

It seems to be necessary every now and then to remind even the most 
famous geologists of the stale fact that '^geologic time is long.^^ 

Now, if these islands were uplifted during the miocene epoch (which 
seems not improbable), time enough has elapsed since then to allow for all 
the differentiation and modification, or even evolution of species of both 
plants and animals that has occurred. 

There is not one particle of evidence to show that they were ever '* con- 
nected with the mainland.'' 



T 
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STRAY NOTES ON THE GEOLOGY OF THE CHANNEL ISLANDS. 



By Dr. Lorenzo G. Yates, F.G.S.A. 



During a recent cruise among the islands forming the southern boundary 
of the Santa Barbara Channel, the writer noted some facts and generaliza- 
tions on the geology of the islands which, supplementing other notes made 
during a visit to Santa Kosa Island some twelve years ago, are herewith 
given as being of interest, not only from their peculiarities in a geological 
point of view, but, also, as presenting some grand and picturesque scenery, 
in a locality which, although but a short distance from some of our well 
known resorts, and almost in the immediate track of the great bulk of the 
travel on the coast of Southern California, is still a locality about which 
little is known. 

Thousands of our people have lived all their lives within fifty miles of 
these islands, passed within a few miles of their picturesque, cavernous 
shores, and know comparatively nothing of them, but the time is not far 
distant when they will be considered as among the most attractive objects 
of interest on the Pacific Coast. 

From their peculiar position relative to the adjacent shores of the main- 
land, they act as an immense natural seawall, which not only protects the 
coast from the southerly storms of winter, but also affords a safe channel 
on their north side for a distance of about one hundred miles from Point 
Concepcion eastward. 

This chain of islands, composed of San Miguel, Santa Kosa, Santa Cruz, 
and the Anacapas, are of volcanic origin, and seem entirely separate and 
distinct from the formation on the mainland, except that a similar volcanic 
formation seems to extend for some distance on the mainland south of the 
Santa Clara Valley. 

The base and formation of the islands, at and below low water mark, 
seem to be composed entirely of hard, black amygdaloidal basalt, contain- 
ing chrysolite and chalcedony in the cavities. This formation extends to 
about twenty feet above high water mark, although this height is not 
uniform. 

The rock of the later formation overlying this base is composed of basalt 
and other rocks in various stages of decomposition, and in many places 
contorted or broken up by upheavals and intrusions. 

This peculiarity is especially apparent on the islands of Santa Cruz and 
the Anacapas, where in many places vast quantities of breccia occur. 

The harder fragments in these breccias gradually weather out, and fall- 
ing, form the debris of the shore, and also that at the bases of the steep 
and perpendicular cliffs, which are common to the shores and the interior 
of the islands. 

The Anacapas consist of three separate islands (see map, Figure 1), 
although the passages are so narrow between them that, unless closely 
examined, they would be supposed to be connected. They, at a compara- 
tively recent time, doubtless formed one continuous mass of basalt, but in 
consequence of the presence of veins of softer rock, which are seen at short 
intervals crossing or cutting the horizontal layers of basalt, caves are formed 
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by the combined action of the waves, the wind, and the rain, which in time 
cut entirely through the deposit and formed channels between the different 
portions. This characteristic is shown in Figure 2, where the ocean has 
encroached on the land from both sides, leaving a narrow strip, only a few 
rods in width, through which the wind and waves have formed a beautiful 
arched passage, by which one may pass on foot from the channel to the 
ocean side of the larger or Western Anacapa. 

At this point the basaltic rock takes on various forms, as we find a beau- 
tiful amygdaloidal basalt, the cavities of which are lined with drusy crys- 
tals of chrysolite; vesicular trachyte, some of which is decomposing and 
contains iron pyrites, the surface having a yellowish powdery appearance. 
These formations are very pretty under a magnifying glass. 

The basaltic rocks at this locality are more interesting than at any other 
point visited, some of it being coarse grained and dotted with amygda- 
loidal pebbles of milky white chrysolite, or translucent opal-like chalce- 
dony; others with small and closely set, round, white ''shots" of chrysolite 
or chalcedony, and on the channel side near the archway we found a dis- 
tinct ledge or vein of pale, pink chalcedonic quartz, which we traced for 
some distance. 

On the top of the archway there seems to be a light deposit of drift, or 
possibly sea-worn pebbles, carried there by heavy storms before the passage 
was cut through; or, possibly, the entire island may have been uplifted, 
and this old sea beach is now perched upon the top of this passage way. 

At a short distance eastward there is a channel of about sixteen feet in 
width, which divides the western from the middle island. 

Figure 3 shows the channel between the middle and eastern islands, 
which can be crossed on foot at extreme low tide. 

In Figure 4 we have an illustration of two stages of the effects of the 
destructive agency of the elements. In the arch on the right we see the 
opening made by the action of the waves; the upright column between the 
arched rock and the eastern extremity of the island, shown on the left of 
the sketch, illustrates a more advanced stage, in which the arch has fallen 
in, leaving only the upright portions. 

These openings are consequent upon the presence of vertical seams, cross- 
ing the islands at irregular intervals. These seams or fissures, probably 
caused by contraction or upheaval, subject the sides to the action of the 
exterior elements to a great depth, eventually forming veins of wacke or 
softened basalt. The beating of the waves and action of the tides on these 
veins of decomposed rock at the base of the cliffs form caves, which, by 
confining the incoming waves, are still more rapidly disintegrated than is 
the rock, which is not so exposed or acted upon. 

This action of the waves, supplemented by the action of wind and rain 
at and below the surface, results eventually in forming chasms, extending 
from the cave at the base to the upper surface, and entirely across the 
islands in the narrower places; and, as the islands are continually being 
encroached upon from both sides, these divisions will increase more rap- 
idly as the islands become narrower, and will become reefs of numerous 
isolated rocks. 

The material of which these islands are composed must have been formed 
originally by a series of volcanic outbursts. 

The only sandstone on the Anacapas is on the Western Island, where it 
is probable that the high peak, illustrated in Figure 4, may be sandstone. 
As none of our party climbed to this point, I cannot state positively that 
it is not sandstone; but that it is, is probable from the fact that on the 
Island of Santa Rosa, on which I reported in 1876 (and which report, from 




ir 



GEOLOGY OF THE CHANNEL ISLANDS. 173 

my notes, was published in the Smithsonian report for that year) , it will 
be seen that an extensive sandstone formation overlies the volcanic deposit 
on Santa Rosa. 

In the sandstone of Santa Rosa Island I found several species of fossil 
shells of a late tertiary age, including Hinnites giganteuSy Turritella inezi- 
ana^ Neverita callosa, Pecten pahloensis, Liropecten estrellanus, Venus Ken- 
7ierly% and a shell which Dr. J. G. Cooper determined as Turhinella coestus. 

The report of the United States Coast Survey for 1862 also states that 
" the main peak of the Anacapas is marked on the north side by several 
deep gulches, with almost vertical sides running from the summit to the 
bluff. The whole formation is filled with innumerable cavities, giving it 
the appearance of an enormous blackened honeycomb." It is also stated 
that " not a drop of water is to be found on the island." Later researches 
have, however, demonstrated that good water exists there. One spring 
trickles from the rocks at the mouth of one of the large number of caves 
which occur at various places in the cliffs along the shore. 

This fresh-water cave has furnished shelter to many generations of abo- 
rigines, as is evidenced by the extensive deposit of refuse on the floor, 
among which are found a large number of bones of various species of fish 
and cetaceans, mixed with marine shells and other refuse of an Indian 
rancheria. We learned of another "Indian cave" at the eastern extremity 
of the Middle Island, but did not visit it. 

How many centuries have been required to bring about these great 
changes is unknown. The ancient lavas remain, to impress upon the mind 
of the thoughtful observer some idea of the aeons of time which must have 
elapsed since the great changes in the conformation of the earth's surface 
took place, which have brought about the comparatively simple and unim- 
portant changes which are indicated by the position and formation of these 
islands. 

At one point only on the Middle and Eastern Anacapas did we find any 
rocks not of volcanic origin. On the table land of Middle Island, on the 
southern side, we found drift composed of fragments of talcose schist con- 
taining garnets, mottled jasper of various colors — red, brown, black, yel- 
low, and green — large pebbles of chalcedony, and near this point a small 
ledge of impure limestone, with quartz and siliceous pebbles. 

The oldest name for the Anacapas of which we have record is that of 
Innecapah in Vancouver's narrative, and Enecapah of his chart. 

Santa Cruz Island is also put down in the Coast Survey Report as being 
"composed of coarse, dark gray sandstone, crumbling and rotten, like that 
of Anacapa." But how a party of scientific men, such as must necessarily 
be included in a Government coast survey, could report these islands as 
composed of "dark gray sandstone," when it is almost impossible to land 
upon the Anacapas without climbing over and among the coarse, black 
masses of basalt, which no one could for a moment imagine to be dark 
gray sandstone, is a puzzle. 

One very interesting cave is located near Lady Harbor, on Santa Cruz 
Island, and is weathered out of the hard, rough, black basalt, presenting 
three entrances or arched openings, into one of which we rowed our boat, 
landing upon the smooth sandy beach of the sheltered interior, from which 
point we could pass through the other opening either way along the shore 
on foot. This cave is quite extensive, and is, perhaps, thirty to forty feet 
high. We visited a number of these caves, and sailed along close to the 
shore of all the Anacapas and Santa Cruz, passing miles of perpendic- 
ular basaltic cliffs, weathered out into all manner of forms; and the depth 
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of water close to these cliffs is such that in the main a vessel can pass along 
within a stone^s throw of the bluffs. So closely did we sail that we could 
distinguish the small plants clinging to the bluffs, some of them having 
the appearance of rosettes closely set over the face of the rock. 

Note. — The map, Figure 1, is not made from any survey or scale, but was made while 
standing upon an elevated portion on Middle Island, and merely gives the idea as I com- 
prehended it from that point; and in consequence of the interruptions of all communica- 
tion with the outside world, resulting from washed out railroads, and the partial destruction 
of telegraph lines, the writer had less than a week in which to prepare the articles and 
illustrations. 
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THE MOLLUSCA OF THE CHANNEL ISLANDS OF CALIFORNIA. 



By Dr. Loeenzo G. Yates, F.L.S. 



1 



The so called Channel Islands of California form the southern edge of 
the Santa Barbara Channel, and represent a peculiar province, in which 
may be found a greater variety of mollusca than in almost any other 
region of equal area. 

Commencing at the island of San Miguel, off Point Concepcion, we have 
a coast exposed to the full force of the summer trade winds, which keep 
that portion of the province under the almost continuous action of the 
heavy swell from the northwest. This force gradually diminishes as we 
pass the islands of Santa Rosa and Santa Cruz, until on arriving at the 
Anacapas, the most easterly of the group, the force of the trade winds is 
so diminished as to be scarcely noticed. Then, again, the ocean side of 
these islands is exposed to the full force of the southerly storms of our 
winter season, while the channel side is protected from all these vicissi- 
tudes, and consequently affords convenient and safe habitation to those 
mollusca which delight in still water. 

The character of the shore line at different points varies greatly, thus 
presenting all the varied requisites for the different requirements of the 
mollusca found on our coast; hence, these islands form a neutral ground, 
upon which the mollusca of the northern and southern faunas meet, and, 
as it were, overlap. They are the northern limit of Luponia spadicea and 
many other species, and the southern limit of many other genera and 
species. 

The following list includes the species collected by the writer around the 
shores of Santa Rosa, Santa Cruz, the West, Middle, and East Anacapas. 
One species only (Argonauta argo) I did not find myself, as it is only at 
certain times that they are found. The various islands are referred to as 
follows: R. for Santa Rosa, C. for Santa Cruz, and A. for Anacapas. The 
list also indicates the species used by the aborigines of the islands, who 
formerly inhabited them. Those used by the former inhabitants as food are 
marked f ; the species marked * were used for ornaments or money; those 
marked j were used for paint cups and also as food. 

Pholadidea penita, Conr.— R. 
Pholadidea ovoidea, Gid.— R., C. 
Parapholas californica, Conr. — R. 
Saxicava pholadis, L. — R., C. 
Glycimeris generosa, Gld. — R. 
Crypfcomya californica, Conr. — R. 
Schizothserus nuttalli, Conr. — R. 
Thracia carta, Conr. — R. 
Entodesma saxicoia, Baird — R. 
Mytilimeria nuttalli, Conr.— R. 
Solen sicarius, Gld. — R. 
Macoma yoldiformis, Cpr. — R. 
Macoma nasuta, Conr. — R. 
Macoma inquinata, Desh.—R. 
Tellina bodegensis, Hds. — R. 
Tellina bimaculata, Linn.— A. 
Lutricola alta, Conr.— R. 
Cumingia californica, Conr. — R., A. 
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Standella planulata, Conr. — R. 

*Tivela crassatelloides, Conr. — R. 

Psephis tantilla, Gld. — R. 

t Venus simillima, Sby. — R. 

t Venus succincta, Val. — R. 

t Tapes staminea, Conr. — R. 

Tapes staminea, var. orbella, Cpr. — R. 

*Saxidomus gracilis, Gld. — R. 

Saxidomus nuttalli, Conr. — R, 

Rupellaria lamilifera, Conr. — R. 

t Petrlcola carditoides, Conr.— R. 

t Oh am a exogyra, Conr. — R., A. 

Oh am a pelluci'da, Sby. — R,, A. 

Chama spinosa, Sby. — R., A. 

Cardium corbis, Mart. — R. 

t Cardium quadragenarium, Conr. — R. 

Cardium blandum, Gld.—R. 

*Liocardium elatum, Sby. — R. 

Cardita subquadrata, Cpr. — R., A» 

Lucina calif ornica, Conr. — R., A. 

Diplodonta orbella, Gld. — R. 

Diplodonta orbella, var. — R. 

Keliia laperousii, Desh. — R. 

Kellia suborbicularis, Mont. — R. 

t Mytilus calif orni anus, Conr. — R., A., C. 

Mytilus edulis, Linn. — R., A. 

Mytilus bif urcatus, Stearns — R., A. 

Modiola modiolus, Linn. — R., A. 

Adula falcata, Gld.— R. 

f Septifer bif urcatus, Rve. — R. 

Lithophagus plumula, Hani. — R., C, A. 

Axinsea intermedia, Brod.— R. 

Axingea septentrional! s, Midd. — R. 

Pecten has tat us, Sby. — R. 

Pecten hastatns, var. hindsii, Cpr. — R, 

X Pecten aequisulcatus, Cpr. — R., A. 

Pecten latiauritus, Conr.— R. 

* Hinnites giganteus. Gray — R., A. 
t Ostraae lurida, Cpr. — R. 
Succinea rusticana, Gld. — R. 
Helix aryesiana, Newc— R, 0. 

Anacapas.) 
Physa D'Orbigniana, Lea — R. 

* Dentalium indianoruin, Cpr. — R. 
Chiton (Mopalia) muscosa, Gld. — R., A. 
Chiton (Ischnochiton) scabra, Rve. — R., A. 

t Chiton (Ischnochiton) magdalensis, Hds. — R. 

Ohitor (Ischnochiton) cooperi, Cpr.?— R., A. 

Nacella ( Acmsea) incessa, Hds.— K. 

Nacella (Acraaea) paleacea, Gld. — R. 

Acmaea patina, Esch. — R., A. 

t Acmsea persona, Esch. — R,, A. 

t Acmeea scabra, Nutt. — R., A. 

Acmsea spectrum, Nutt.— R, 

Acmeea asini, Midd. — A. 

Acmsea crebrifilatum, Cpr. — R. 

Acmsea crebrifilatum, var. — R. 

Acmsea (Scurria) mitra, Esch, — R., C. 

t Acmaea (Lottia) gigantea, Gray— R., C, A. 

Gadenia reticulata, Sby, — R., C, A. 

t Fissurella volcano, Rve. — R,, A. 

Fissurella (Glyphis) aspera, Esh.— R. 

* Lucapina crenulata, Sby. — R., C, A. 
Eissurellidae (Clj^pideila) bimaculata, Ball, — R. 
tHaliotis cracherodii, Leach.— R., C, A. 
Haliotis corrugata, Gray — R., C, A. 
Haliotis rufescens, Sw. — R., C, A. 
Phasianella compta, Gld.— R. 

Phasianella compta, var. puUoides, Cpr.— R, 

* Pomaulax undosus, Wood— R., A., C. 
Lepthothyra sanguinea, Cpr. — R. 
Lepthothyra bacula, Cpr. — R., A. 
Lepthothyra bacula, var. — R. 

t Trochiscus norrisii, Sby, — R., A. 
Chlorostoma funebrale, Ad. — R., C, A, 



A. (This species not heretofore reported from 
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Ohlorostoma funebrale, var. subapertum, Cpr. — R., A. 

t Ghlorostoma brunneum, PhU.— R., C, A. 

Chlorostoma aureo-tinctum, Fbs, — R. 

Ohlorostoma gallina, Fbs.— R., C,« A. 

Calliostoma canaliculatum, Mart.-^R. 

Calliostoma costatum, Mart, — R. 

Calliostoma annulatuin, Mart. — R, 

Calliostoma gemmulatutn, Cpr. — R. 

Calliostoma splendens, Cpr. — R. 

Margarita acutlcostata, Cpr. — R. 

Crepidula dorsata, var. lingulata, Gld. — R. 

Crepidala adunca, Sby. — R., C. 

Crepidula navicelloides, Nutt,— R. ^ 

Crepidula navicelloides, var. explanata, Gld. — R. 

■f Hipponyx antiquatus, Linn. — R., A. 

Hipponyx cranioides, Cpr. — R. 

Hipponyx tumens, Cpr. — R., A. 

Sefpulorbis squaraigerus, Cpr. — R., A., C. 

Bivonia com pacta, Cpr. — A. 

8piro-glyphus lituella, Morch ? — A. 

t Ceritnidea sacrata, Old. — R. 

Bittium filosum, Gld. — R. 

Bittium quadrifilatum, Cpr. — R. 

Bittium quadrifilatum, var. — R. 

Bittium asperum, Cpr. — R. 

Littorina planaxis, Is utt. — R., A. 

Littorina scutulata, Gld. — R., C, A. 

Littorina scutulata, var. — R. 

Lacuna variegata, Cpr. — R. 

Lacuna unlfasciata, Cpr. — R. 

Luponia (Cyprsea) spadicea, Sw. — R., C, A, 

Trivia (Gypreea) calif ornica, Gray— R., A. 

Trivia (Cypraea) solandri, yby.— R. 

Erato vitellina, Hds. — R. 

Drillia inermis, Hds. — R. 

Drillia moesta, Cpr. — R. 

Drillia torosa, Cpr. — R. 

Drillia torosa, var. aurantii, Cpr. — R. 

Mangelia variegata, Cpr. — R. 

Mangelia interlirata, Sts.~R. 
Mitroraorpha aspera, Cpr.--R. 

+ Con us calif ornicus, Hds.— R., C, A. 

Odostomia gravida, Grid. — R. 

Chemnitzia tenuicula, Gld. — R. 

Scalaria tincta, Cpr. — R., A. 

Scalaria sp. — R., A. 

Scalaria gracilis, Sby. — R., A., C. 

Opalia crenatoids, Cpr. (or nov. sp?) — A., C. 

Cerlthiopsis tuberculata, Mont. — R., A, 

Cerithiopsis assimilata, C. B. Ad. — A. 

t Lunatia lewisii, Gld. — R., C. 

Lamellaria stearnsiana, Dall,— R. 

Ranella calif ornica, Hds. — A. 

*Mitra maura, Sw. — R., A. 

Volvarina varia, Sby. — R., A. 

* Olivella biplicata, Sby. — R., A. 

Nassa fossata, Gld. — R. 

Nassa perpinguis, Hds. — R. 

Nassa mendica, Gld. — R. 

Nassa cooperi, Fbs. — R. 

Columbella carinata, Hds., var. Hindsil, Rve. — A. 

Am phis sa corrugata, Rve. — R., A. 

Amphissa corrugata, var. veslcolor, Dall. — R. 

Purpura canaliculata, Duel. — R. 

Purpura saxicola, Val. — R. 

Purpura saxicola, var. fuscata, Fbs. — R. 

Purpura saxicola, var. emarginata, Desh. — R. 

Purpura crispata, var. septentrionalis, Rve. — C. 

Monoceros engonatum, Conr.— R., A. 

Monoceros, var. spiratum, Blain. — R. 

Monoceros lapilloides, Conr. — R., A. 

Ocinebra lurida, Midd.— R., A. 

Ocinebra lurida, var. aspera, Baird — A. 

Ocinebra interfossa, var. atropurpurea, Cpr.— R. 

Ocinebra interfossa, var. muricata, ^^^Pp^fiijf j^^^ u., 
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Ocinebra interfossa, var. clathrata, Cpr- 
Ocinebra in tertexta, Sts,~R., A. 
Cerostoma nuttalli, Conr.— A. 
Nitidella gouldii, Cpr.— R. 
Muricidea fasceolata, Hds.— R. 
Muricidea incisa, Brod.— A. 
Fusus cinereus, Rve.— A. 
Anachis penicillata, Cpr.— R. 



-R. 



Argonanta argo, Linn.— C. 
Ommatostrephes gigas, D'Orb.- 



Cephalopoda. 



-R. 



Doubtless a thorough examination of the shores of these islands would 
result in the finding of numerous species not included above. Such exam- 
inations must necessarily extend over various seasons of the year, and also 
many years observations, before a full and complete list of the moUusca 
could be compiled. Some species appear only at long intervals, and then 
only under certain conditions, or combinations of favorable circumstances 
as to the season of the year, and storms coming from certain directions, ' 

+r.^^r:r^^°^!-*^^ ^1^^^® ^^^^ ^^^ compiled Dr. J. Walter Fewkes has published an iUus^ 
wS^^h i^fT'P*''''' ""i ?.?^^;S^?^' of Nudibranchiata discovered at Imta Cruz I9 an^^ 
i"^C^tu!at^ciSrtl^ CabriUo, the discoverer of the islands, kl ^S 
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INSULAR FLORAS. 

By Dr. Lorenzo G. Yates, F.L.8. 



Mr. Alfred R. Wallace, who has written more than any other writer on 
the subject of differences and variations existing between the floras and 
faunas of continents and islands, and the general distribution of plants 
and animals, claims that the floral and faunal variations between islands 
and the continents to which they are contiguous — widely separated conti- 
nents, and others which are less distant — involve the study, and illustrate 
more of the general history of the earth, than any other subject with which 
we are acquainted; consequently, it represents more fully the great Book 
of Nature. 

By this study we may find pages which, when deciphered, will be more 
interesting and replete with valuable information to its students than any 
other line of research in that direction. 

Every continent and every island offers problems, the solution of which 
will present paragraphs and chapters of the past history of the earth. 

The correct solution of these problems, based upon the visible and known 
conditions of the present time, show the combined results of geological, 
geographical, meteorological, and other changes, which have caused the 
evolution and distribution of the fauna and flora, not only of the present, 
but also of all past epochs. 

Nature never rests. Annihilation as applied to natural objects is a mis- 
nomer. Life and death are but terms applied to phases in the nature of 
things, which are ever undergoing change. 

Change is the life of nature, as circulation and growth are the result of 
life in plants and animals; and as seemingly insignificant circumstances 
materially alter the course of the lives of men, so, what we might deem 
unimportant and scarcely perceptible changes in the condition and sur- 
roundings of inorganic matter, eventually affect the organisms of plants 
and animals. The falling of a tree, the breaking down of a shrub, and 
even the turning of a stone, affects the condition of some insect or other 
organism, and the results of the change will continue through all time. 
Every portion of the surface of the earth is exposed to the changing influ- 
ences of sun, wind, rain, frost, and snow, which, by their direct action, 
or by attrition, caused by particles being brought in contact with other 
substances, form new combinations and changes in its topography. 

There are regularly recurring cycles of climatic changes, corresponding 
to the diurnal and annual changes of relationship between the earth and 
sun, which eccentricities, as they have been termed, extend over so great 
a period of time that we cannot measure them with any degree of certainty. 
These eccentricities have been less marked during the period of which we 
have any satisfactory knowledge back to perhaps sixty thousand years ago, 
which period has been marked by a comparative stability of climate, and 
uiay represent the prime of life of our earth, and may be followed by a 
decline, manifested by a gradual diminution of the forces which have 
evolved and developed organic life, a more rapid and gradually increasing 
Modification, disintegration, and distributbn ijfiJ^dLncjga^ matter, 



r, cor- 



180 



REPORT OF THE STATE MINERALOGIST. 



responding with the decline of organic life, until the earth shall cease to 
exist as a planet, and return to a gaseous or nebulous state, to be again 
distributed in space, and incorporated with other matter of like character 
and formed into new worlds, thus continually carrying out the everchanging 
condition of forces and matter which we call Nature. 

The floras of some high and isolated mountain peaks also present inter- 
esting chapters in the earth's history. The summit of the White Mount- 
ains, in New Hampshire, has a vegetation, every plant of which is 
identical with species growing in Labrador, and the butterflies are also 
Arctic species; the highest peaks of the Alps and the Pyrenees contain a 
number of plants like those of Labrador, and some of the high volcanic 
peaks of Java produce plants allied to those of Europe, while the lowlands 
for thousands of miles are occupied by a flora of an entirely different char- 
acter. These mountains produce living representatives of the plants which 
occupied the surrounding country during the glacial epoch, when the 
present temperate regions were subjected to intense cold. The gradual 
return of the warm climate caused remnants of the Arctic flora to recede 
from the valley, up the slopes of the mountains, at the summits of which 
are now found species identical with those found growing in the present 
Arctic region, while their former places, at lower altitudes, are now occu- 
pied by floras of temperate or tropical climates. The discovery of large 
numbers of fossil plants of a well marked tropical character in Greenland, 
Alaska, etc., shows that at a time still more remote the present Arctic 
regions enjoyed the benefits of a tropical climate. 

We have in California interesting and well marked illustrations of the 
peculiarity and individuality, as it were, of insular floras. 

The islands of San Miguel, Santa Rosa, Santa Cruz, and the Anacapas, 
which form the seaward or southern wall of Santa Barbara Channel, 
although but partially explored, have already furnished our botanists 
with a long list of new and (except on these islands) unknown plants. 
Prof E. L. Greene, during a short stay upon Santa Cruz Island in 1886, 
discovered twenty-eight species of plants peculiar to that island, so far as 
our present knowledge goes, and twenty of which are peculiar to Santa Cruz 
and the other islands off our coast. Professor Greene remarks that " a 
small ridge of mountains rising out of the sea at only twenty-five miles 
distant from the mainland shore should present forty-eight species of 
phanerogamic plants not to be found on the continent itself is, to my 
understanding of the case, a fact entirely unique in phytogeography, and 
I cannot but wonder if competent geological authority will not, after care- 
ful investigation, assure us that this group of islands has a very peculiar 
geological origin and history." 

Professor Greene also considers that the several distinctively Califor- 
nian species of Dendromecon, Eschscboltzia, Thysanocarpus, and Zausch- 
neria have been carried from the islands to the mainland, and that several 
of the rare species of our southern counties have also been distributed 
from Santa Cruz. 

The two new generic types, which are endemic on the islands, are the 
Lyonothamnus and Hazardi. The genus Lavatera is not represented on 
Santa Cruz, but the more southern islands have given us four species. The 
question is how did those insular genera and species orignate ? 

These islands are of comparatively recent geological formation, perhaps 
of the miocene tertiary. As no living nor fossil representatives of these 
species have been found elsewhere, we must infer that they originated on 
these islands; consequently the genera and species have evolved or been 
created within recent geological epochs. It would also indicate that new 
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species are continually being evolved in, and distributed from, various cen- 
ters or portions of the earth's surface. 

The Lyonothamnus is a tree with a beautiful and, as the name of one 
of the species (Asplenifolia) indicates, fern-like foliage, and special effort 
should be made to cultivate and distribute it. 

I herewith append a tabulated list of the known flora of the Channel 
Islands, showing the collections made by Prof. E. L. Greene, Prof. Bran- 
<legee, Prof. H. C. Ford, and Dr. L. G. Yates: 

TABULATED LIST OF THE KNOWN FLOKA OF THE CHANNEL ISLANDS OFF 
THE COAST OF SOUTHERN CALIFORNIA, TO 1890. 

Note, — The initials in the spaces under the names of the different islands indicate who 
has collected the species on the particular island, and where more than one individual 
has collected the species on the same island, the initial of the name of each collector is 
given. 

G.— Indicates Prof. E, L. Greene. 

B.— Indicates Prof. Brandegee. 

F.— Indicates Prof. H. C Ford. 

Y.— Indicates Dr. L. G. Yates. 



San Miguel. Santa Bosa. Santa Oruz. Anacapas. 



Clematis ligusticlfolia, Nutt 

Ranunculus Calif ornicus, Benth 

Eanunculus Deppei, Nutt 

Delphinium Parryi - — 

Berberis pinnata. Lagasca- 

Platystemon Calif ornicus, Benth 

Platystignia denticulatum, Greene 

Meconopsis heterophylla, Benth 

Dendromecon flexile,' Greene 

Eschscholtzia glauca, Greene 

Eschscholtzia maritima, Greene 

Eschscholtzia ramosa, Greene 

■Cardamine integrifolia, Torr. <& Gray^ 

Arabis fiUf olia, Greene 

Arabis perfoliata, Lmn, 

Arabis arciiata, Gray 

Thelypodium lasiophyllum, Greene — 
Thelypodium laciniatum, Endl.. 
noriu 



G. 



B. 
B. 



G. 



B. 
B. 
G. 
G. 
G. 
G. 
G. 



SisymDrium pinnatum 

Sisym briu m oflBcinale, Scop 

'Sisymbrium reflexum, Nutt — . 

Erysimum insulare, Greene 

Erysimum asperum, DQ. --- 

Brassica campestris, Linn. — . 

Brassica nigra, Boiss -- 

Nasturtium aquaticum, Tragus 

Capsella divaricata, Walp. 

Capsella Bursa-pastoris, Mosnch 

Lepidiura nitidum, Nutt 

Lepidium lasiocarpum, iV««.. -.---,.,. 

Lepidium lasiophyllum , Nutt. _ 

Lepidium Menziesii, DC. 

Thysanocarpus conchuliferus, Greene . 

'Thysanocarpus ramosus, Greene 

Isomeris arborea, Nutt ^ 

Athy sanus pusillus, Greene 

Viola pedunculata, Torr. <& Gi'ay 

^ligomeris subulata, Boiss 

Helianthem um scoparium, Nutt 

Helianth emum occiden tale, Greene 

Frankenia grandifolia, Cham. <& Sch — 

Arenaria Douglasii, Torr. <& Gray 

Silene simulans, Greene — - 

■Silene conoidea, i 

SUene anirrhina, Linn 

Silene Gallica, Xinn G. 

•Silene quinquevulnera,Xin«,-- -- L.-- ..*. — ^.Jr^ ©t^ /hi- !-/::>- 

13" Digitized by VliiOO^tC 



G. 



B. 
B. 



G, 



G. 



G. 



G. 



B. 



B. 



G. 



G. 



B. 
B. 



B. 



B. 



B. 



B. 



G. 

G. 

G. 
G.,F. 
F.,Y. 

G. 



G. 
G. 
G. 
B. 
B. 
G. 
F. 
G. 
G. 



G. 
G. 
G. 



G. 



G. 
G. 
G. 
G. 
B. 



B. 
G. 
G. 



Yates. 
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San Miguel. 



Silene laciniata, Gav 

Stellaria media, Sm 

Sagina occidentalis, Watson 

Lepigonum macrothecum, Fisoh & Mey 

Pentacaena ramosissima, Hook 

Calandrinia maritima, Nutt 

. Calandrinia Menziesii, Hook 

Calandrinia Bre werii, Watson - 

Clay tonia perf oliata, Donn _ 

Malva parviflora, lAnn. 

Xjavatera assurgentiflora, Kellogg 

Sidalcea malvaeflora, (rray.-- .>— - 

Malvastrum Thurberi, Gray, var. laxifloruro, Gray 

Malvastrum exile, Gray - 

Erodium cicatarium, VHer 

Erodium moschatum, Willd 

Erodium macrophyllum, Hook & Am 

Bhamnus insuiaris, Kellogg _. 

Gearjothus crassifolius, Torr 

Ceanothus arboreus, Greene 

Acer macrophyllum, Pttrsc/i _ 

Khus diversiloba, Toi'r. & Gray 

Khus integrifolia, Benth ! 

Rhus ovata, Watson _ 

Luplnus arboreus, Xinn _ 

Lupinus Chaniissonis, ^sc/i 

Lupinus affinis, Agh 

Lupinus nanus, Dougl , 

Lupinus truncatus, Nutt.. 

Lupinus hirsutissimus, -Beni/i 

Lupinus umbellatus, Greene - 

Lupinus microcarpus, Linn 

Lupinus concinnus, ^^ar<i/i ._. 

Oxalis Wrigtitii, Gi-ay -_ 

Geranium Carolinianum, L 

Astragalus nigrescens_, Nutt 

Astragalus Miguelensis, Greene 

Astragalus lucopsis, var. brachypterus, Greene .. 

Astragalus didy mocarp us, ^oofc <& Am 

Astragalus lucopsis, Torr. <& Gray 

Medicago sativa, lAnn 

Medicago denticulata, Willd 

Melilotus parviflora, Desf, 

Godetia purpurea. Watson 

Godetia quadrivulnera, Spach 

Godetia epilobioides, Watson _ 

(Enothera nitida, Greene 

<Enothera Hookeri, Torr, <& Gray ,-. 

CEnothera micrantha, Hornem - 

(Enothera dentata, Gav - 

CEnothera bistorta, Nutt 

CEnothera cheiranthif olia, Hornem 

Syrmatium dendroid eum, Greene — 

Syrmatium patens, Greene _ 

Syrmatium niveum, Greene 

Trif oliu m tri dentatum , Lindl -, 

Trifolium microcephalum, Pursh, 

Hosackia occulta, Greene 

Hosackia grandiflor a, Benth. - ..- 

Hosackia parviflora, Benth _ ,.. 

Hosackia strigosa, Nutt 

Hosackia maritima, Nutt _ __ 

Hosackia subpinnata, Torr. & Gray , 

Hosackia Purshiana, Benth ^_. 

Vicia Americana, Muhl __ 

Vicia exigua, Nutt _. 

Pickeringia montana, Gi'ay _-_ 

Lathyrus vestitus, Nutt. 

Prunus occidentalis, Xyo?i .-. 



G. 



G, 



G. 
G. 



G. 

G. 



G. 
G. 



Santa Bosa. 



G. 
G. 



G. 
G. 



G. 
G. 



G. 
G. 
G. 



G. 



G. 
G. 



G. 



G. 



B. 
B. 



B. 



B. 
B. 
Y. 
B, 



B. 



B. 
B. 



B. 
B. 



B. 



B. 



B. 



B. 



B. 
B. 
B. 
B, 



B. 

B. 



B. 



Santa Cruz. Anacapas. 



G. 
G. 
G. 
G. 
G. 
B. 
G. 
B. 
G. 
G. 



G. 
B. 
G. 
G. 
B. 
G. 
G. 
G. 
G. 
G. 
G. 
G. 



G. 
G. 
G. 
G. 
G. 
G. 
G. 
B. 
B. 
B. 
B. 



G. 
G. 



G. 
G. 
G. 
B. 

G.,F. 



G. 

Ford. 



G. 
G. 

a, P. 

G. 
G. 
F. 
F. 
G. 
B. 
G. 
G. 
G. 
G. 
G. 
G. 
G.,F. 
B. 
G. 
G. 



Yates. 



Yates. 
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San Miguel. Santa Bosa. Santa Cruz. Anacapas. 



Bubus ursinus, Gham - 

Cercocarpus betulsef olius, Nutt. -.- - 

Potentilla anserina, Linn 

Adenostoma fasciculatum, H. & A _ 

Rosa Calif ornica, Cham. & Schl - 

Spiraea discolor, Pursh - 

Heteromeles arbu tif olia, Roemer 

Lyonothamnus asplenifolius, Greene 

Alchemilia arvensis, ^copoK - 

Saxifraga malvsefolia, Greene >— - 

Saxifraga reflexa, iTooi; 

Hauchera maxima, Greene - 

Ribes subvestitum, Hook <& Am 

Ribes sanguinea, Pursh.] var, malvaceum, Gray . 

Ribes Menziesii, Pursh _ 

TeUima cymbalaria, Gray 

Tillsea minima, Miers _ 

Cotyledon lanceolata, Watson - 

Cotyledon laxa, Watson _ 

Lythrum Californicum, T. & G 

Zauschneria Calif ornica, Presl 

Zauschneria yillosa, Greene 

Zauschneria cana, Greene _ 

Epilobium coloratum, Muhl 

Eulobus Californicus, JVi«tt 

Clarkia elegans, i?ow^?.-- 

Mentzelia micrantha, Greene 

Echinocystis macrocarpa, Greene --- 

Echinocystis Guadalupensis, Gogn 

Cereus . 



Opuntia Engelmanni, Salm.; van? littoralis,jBn- 

gelm — --- 

Mesembrianthemum aequilaterale, Haw 

Mesembrianthemum crystallinum, Linn 

Sanicula laciniata, Hook & Am 

Conium maculatum, Linn - 

Foeniculum officinale, -^4?^ 

Apiastrum augustifolium, Nutt 

Berula augustifolia, Xoc/fc. 

Peucedanum caruifolium, Torr. & Gray 

Daucus pusillus, Michx 

Sambucus glauca, Nutt , 

Syniphoricarpus mollis, Nutt -^ 

Lonicera hispid ula, Dougl 

Lonicera subspicata, Hook & Am 

Galium aparine,i^nn 

Galium augustifolium, Nutt 

Galium flaccidum, Greene 

Galium buxifolium, Greene - 

Galium Nuttallii, 6^mi/ 

Galium Miguelensis, Greene 

Brickellia Calif ornica, G^'ay _ - 

Grindelia robusta, Nutt _. 

Grindelia la tif olia, Kellogg 

Anthemis colula, X - 

■A-plopappus squarrosus, Hook <& Am _ 

■A-plopappus ericoides. Hook & Am.~ 

Bigelovia veneta, Gray ^ 

Bigelovia veneta, var. sedoides. G^-eene 

Solidago Californica, Nutt. 

Corethrogyne Jilaginifolia, Nutt 



G. 
G." 



G. 



G. 



B, 
B. 



B. 
B. 



G. 
G. 



Corethrogyne filaginifolia, var. robusta, Greene.,. 

Hazardia detonsa, Greene - -, 

-Qazardia serrata, Greene 

Aster foliaceus, Xind? 

Aster radulinus, Gray - 

^rigeron canadensis, Linn - 

Erigeron glaucus, JTcr ^ 

Erigeron stenophyllus, Nutt 



G. 
G. 
G. 



G. 
G, 



G. 



G. 



G. 



G. 
G. 
G. 



G. 
G. 



B. 
B. 
B. 



G. 
G. 



G. 
G. 
B. 
G. 
G., F., Y. 
B. 
G. 
B. 
G. 
G. 
B. 
B. 
B. 

%^- 

G. 
G. 
G. 
G. 
G. 
G. 
G. 
G. 
G. 
G. 
G. 



B.,Yates 



B.,Y. 



B. 
B. 
B. 
B. 



B. 
B. 
B. 



B. 



B. 
B. 



B. 
B. 



B. 
B. 
B. 



B. 



Digitized by 



G. 
G. 
G. 
G. 
G. 
G. 
G., Ford. 
G. 
B. 
G., P. 
G. 
G. 
G. 
G. 
G. 
G. 
G. 
G. 
B. 



G. 
G. 
G. 



G. 
G. 
G. 
G, 



G. 
G. 



G. 
G. 
G. 




\3obgre 



Yates. 



Yates. 
Yates. 



Yates. 



Yates. 



184 



REPORT OF THE STATE MINERALOGIST. 
List of the Known Flora— Continued. 



Erigeron foliosus, Nutt , 

Erigeron sanctunim, Wats 

Conyza Coulteri, Crray 

Baccharis pilularis, DC, .__ 

Baccharis consanguinea, DC. 

Baccharis plummerge, Gray I-._. 

Baccharis Douglasii, 7>C. - 

Baccharis viminea, DC, 

Bseria gracilis. Gray ., 

Bseria Palmeri, var. Clementina, Gray 

Micropus Calif ornicns, i?'. <&M. 

Microserls Lindleyi, Gray 

Microseris elegans. Greene ------ 

Microseris lineariiolia, Torr.<&Gray 

Microseris anomala, Watson -- 

Filago Californica, Nutt 

Gnaphalium sprengelii, Hook <& Am 

Gnaphaliumramosissimnni, Nutt - 

Gnaphalium decurrens, var. Calif ornicum, Gray 

Gnaphalium purpureum, Linn 

Ambrosia psilostachya, DC, 

Franseria bipinnatiiida, Nutt 

Franseria Cnamissonis, icss 

Xanthiam canadense. Mill. - , 

Helianthus annuus, imn , 

Encilia Californica, Nutt 

Leptosyne gigantea, Kellogg - 

Madia filipes, Gray - 

Madia sativa, Molina 

Madia dissitlfolia, Torr, & Gray 

Hemizonia f asciculata, Torr. <^ Gray. 

Hemizonia paniculata, Gray _ 

Achyrachsena mollis, Schauer 

Layia platyglossa. Gray 

Venegasia carpesioides, DC. - 

Perityle Fitchii, Torr 

Eriophyllum coufertiflorum, Grai/ 

Eriophyllum stachdifoUum, Greene 

Amblyo pappus pusillus, Hook dt Am 

Achillea MUlefolmm, Linn , 

Artemisia Californica, Less. _-. 

Artemisia Ludoviciana, Nutt ..- 

Lepidospartum squamatura, Gray . 

Styloclime gnaphaloides, Nutt 

Matricaria discoidea, i?(7. - - 

Senecio vulgaris, L 

Senecio Douglasii, DC — . 

Cnicus niacin us, Greene - 

Cnicus occidentalis, trray _ 

Chsenactis tenuifoUa, Nutt 

Silybum marianum^ Gssrt - 

Centaurea melileusis, Linn 

Pereziamicrocephala, Gray _.. 

Stephanoraeria elata, Nutt - 

Stephanomeria exigua, JVwff 

Stephanoraeria virgata, Benth. — 

Stephanomeria tomentosa, Greene.,. -. 

Stephanomeria cichoriacea, Gray 

Rannesquia Californica, Nutt - 

Hypochserls glabra, Linn — - 

Calais linearifolia, ^C. ^ - -__ 

Calais pluriseta, Greene 

Malacothix tenuifoUa, Torr. <& Gray 

Malacothix Coulteri, Gray .-. 

Malacothix incana, Torr. <& Gray 

Malacothix Cleveland!, Gn'ay -.1 

Malacothix indecora, (3i*6cne - 

Malacothix s axa talis, Torr, dt Gray - 

Malacothix squalida, Greene 



SaD Miguel. 



G. 



G. 
G. 



G. 



G. 



G. 



G. 



G. 
Q. 
G. 



Q. 
G. 



G. 



G. 



G. 



G. 



G. 



Santa Bosa. 



B. 
B. 



B. 



B. 
B. 



B. 



B. 
B. 



B. 
B. 



B, 



B. 
B. 



B. 
B. 



B. 
B. 
B. 
B, 
B. 



B. 



B. 



B. 
B, 



B. 
B. 



B, 



Santa Cruz. 



G, 



G. 

G. 

G. 

G. 
B., F. 

G. 
G.,F. 

B, 

B, 



Anacapas. 



B. 
G.,F. 
G. 
G. 
G. 
G. 
G. 
G. 



G, 
G. 
G. 
G. 

G.,Ford. 



B. 
G. 



G. 
G., F. 
G. 
G. 
G. 
G. 
G. 
G. 
G. 
G, 
G. 
B. 
B. 
B. 
G. 



G. 
G. 
G. 
G. 



G, 
G. 
G. 
G. 
G. 
G. 
G. 
G. 
B. 
G. 
B. 
G. 



Yates. 



Yates. 



Yates. 



Yates. 



Yates. 
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Jauniea carnosa, Gray 

Hieracium argutum, Nutt 

Troximon grandlflorum, Gi'ay 

Troximon heterophyllum, Greene - . - 

Sonchus oleraceus, Linn - -.- 

Sonchus asper, i5^«c/i5 

Specularia biflora, Gray 

Specularia perf oliata, A» DC 

Vaccinium ova turn, Pursh 

Arctostaphylos tomentosa, Dougl 

Arctostaphylos pungens, H. B. K. 

Arctostaphylos diversifolia, Fan-y. 

Arctostaphylos Stanford!^ Parry 

Bodecatheon Hendersoni, G^-ay 

Bodecatheon Jeffrey!, Mom-e 

Samolus Valerandi, var. Americanus, Gray. 

Brythrsea Douglasii, Gray ^ 

Gilia androsacea, Stewc? 

Gilia filifolia, Nutt. 

Gilia dianthoides, ^nrf? , 

Gilia micrantha, Steud - 

Gilia Nevinii, Gray 

Gilia multicaulis, Benth.. 



Nemophila aurita, Lindl - 

Nemophiia parvLflora, Dougl, - 

Nemophila racemosa. Nutt --, 

Eucryi^ta chrysanthemifolia, G^-eene .. 

Phacelia distans, Benth 

Phacelia viscida, Torr 

Phacelia ramosissima, Dougl. -,-- 

Phacelia scabreUa, Greene (-distans?) 

Phacelia hispid a. Gray 

Phacelia suffrutescens. Parry 

Phacelia Parryi, Torr,^ 

Phacelia Douglasii, Torr 

Emmenanthe penduliflora, Benth 

Fecfcocarya penicillata. A, DC- 

Krynitzkia leiocarpa, Fisch. & M.. 

Krynitzkia micromeres, Gray 

Krynitzkia Jon esii, Gray 

Plagiobothrys canescens, Benth 

Plagiobothrys Calif ornicus, Gray 

? Pectocarya penicillata, A. DC 

Heliotropium Curassavicum, Linn. — 

Amsinckia lycopsoides, Lehm , . - 

Amsinckia intermedia, F. & M. 

Cressa cretica, Linn, -- 

Convolvulus pentapetaloides, L 

Convolvulus macrostegius, Greene 

Convolvulus arvensis, Linn 

Cuscuta subinclusa, Dur. & Hit 

Bichondra argentea, Willd 

Solanum Douglasii, Dunal __. 

iSolanura Xantl, var. Wallacei, Gray — 

Datura meteloides, DC 

Nicotiana Cle velan di, G^ay 

Lin aria canadensis, Dum 

Antirrhinum nuttallianum, Be7ith 

Antirrhinum strictum, G^'ay -— 

Penstem on cordif olius, Benth. 

l^iplacus arachnoideus, Greene - - 

Diplacus parviflorus, Greene 

Mimulus cardinalls, Dougl 

Mimulus latif olius, Gray .-, - 

Mimulus nasutus, Greene 

Mimulus floribundus, Dougl -. 

Mimulus lutensji 

Castilleia affinis. Hook <& Am — 

Castilleia hololeuca, Greene 



G. 



G. 



G. 
G, 



G. 



G. 



G. 



San Miguel. Santa Bosa. Santa Cruz. Anacapas. 



G. 



B. 
B. 



B. 
B. 



B. 
B. 
B. 



B. 



B. 
B. 



B. 



B. 
B, 
B. 
B. 
B, 



B. 



B. 



B. 
B. 
B. 



B, 
B. 



B. 
B. 
B. 



G. 



Digitized by 



G. 

G. 
G.,F. 

B. 

G. 

G. 

G. 

G, 

G. 
Ford. 



G. 
G. 
G. 
B. 
G. 
B. 



B. 
G. 
B. 
B. 
G. 
G. 
B. 
B. 



G. 

G. 

G. 
Ford. 

G. 

G. 

G. 

G. 

G. 

B. 

G. 
Ford. 

G. 

G. 

G. 



B. 
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G. 
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San Miguel 


. Santa Kosa 


Santa Cruz. 


Anacapae. 


CastUleia parviflora, Brong. 




B. 


B,, Ford. 
G. 




Qrthocarpus densifloras, Benth _ 


G, 




Orthocarpug purpurascens, ^^Tii/i. 


B. 
B. 




CoUinsia bicolor, Benth — . 








Aphyllon fasciculatum, Gray - 




B. 
G. 
G. 

G. 

G. 
G. 
B. 
B. 




Aphyllon tuberosum, Gray^. 




B. 

B. 
B. 




Verbena prostrata, i2. Br 


G. 




Sphacele fragrans, Qreene " 

Sphacelecalycina, 5mZ/i.^, 

Salvia Oolumbarise, Benth _ 








Audibertia Palmeri, Gray 






Audibertia nivea, Benth, .-, 








Aadibertia stachyoides, ^en</i 








Audibertia stachyoides, var. revoluta 




B. 




Stachys acuminata, Greene 




G. 




Scutellaria tuberosa. Benth 








Marrabium vulgare, Linn 


G. 






Plantago major, Camerarius 




G. 
G. 




Plantago patagonica, Jacq 


G. 
G. 
G. 


B. 




Plantago hirtella, If. B, K, 




Salicornia ambigua, Michx _ 


B. 
B. 
B. 
B. 
B. 


G. 
G. 
G. 
G. 
G. 
G. 
G. 
G. 
G. 
G. 
G. 
G. 
G. 
G. 
G. 
G. 
G. 
G. 
G. 
G. 
G. 
G. 
G. 
G. 
G. 
G. 
G, Ford. 
G. 
G. 
G. 
G. 
G. 
B. 
G. 
G. 
G. 
G. 
B. 
G. 

G.,F.,Y, 




Eriogonum grande, Greene ^.. 




Eriogonum rubescens, Greene 


G. 




Erigonum arborescens, Greene 


Yates 


Bum ex salicifolius, Weinn. 


G. 




Bumex crispus, Linn. -- _ 




Bumex niaritimus, imn 


G. 






Bumex conglomeratus, Murr 






Polygonum aviculare, Linn _ 




B. 
B. 
B. 




Chorizanthe staiticoides, Benth 






P fcerostegia drymarioides, F. & M..^ 






Mirabilis Oalifornica, Gray^^ 






Abronia maritima, iVwW. _ 


G. 
G. 






Abronia umbellata, iaw 


B. 




Amarantus albus, Linn _ 




Chenopodlum murale, lAnn. ._ __ 








Chenopodium album, Linn 


G. 


B. 
B. 




Chenopodium ambrosioides, Linn 




Chenopodium Calif ornicum, Watson 


G. 




Atriplex microcarpa, Dietr. 






Atriplex Calif ornica, Moq 


G. 
G. 


B. 




Atriplex leucophylla. Dietr. _._ 




Atriplex Breweri, Watson 




Yates 


Sueeda Torreyana, Watson _ 


G. 






Urtica holosericea, Nutt -.__. 






Urtica urens, Linn 








Parietaria debilis, Forst. 




B. 




Eremocarpus setigerus, Benth 






Kicinus com munis, iinn _ 








Salix laevigata, ^e66 _._ 




B. 




Salix longifolia, Jllf^iW 






Salix lasiolepis, Benth 








Populus Fremonti, var. Wislizeni, Watson _ . 








Populus trichocarpa, Torr _ 




B. 
B. 




Quercus agrif olia, Xie6w _._ 






Quercus chrysolepis, Xw6m 






Quercus dumosa, Nutt... 




B. 

B. 




Quercus lobata, Nee 






Quercus parvula, (rreewe , 






Quercus tomenteila, ^n^Zm._. 




B. 

B, 

B.,Y. 

B. 


^nlyk'wn 


Pinus insignes, Doug.; var. binata, Englm 




oc.inU.S. 


Pinus Torreyana, Parry. _ 






Allium lacuhosum, Watson 




B. 
B. 
B. 
B. 
B, 
G. 




Allium hyalinum, Curran 






Calochortus albus, 1^0 wgfi 




B. 




Calachortus venustus, 5enZ/i 






Brodisea minor, Watson _ 








Brodisea insularis, Greene 


G. 


B. 
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San Miguel. Santa Bosa. Santa Cruz. Anacapas. 



Habenaria elegans, ^oZander -. 

Sisyrinchium bellum, Watson .-.. -- 

Bloomeria aurea, Kellogg -- 

Lilium H umboldtii, i2oe«? 

l/uzula comosa, Meyer ^ — 

Zygadenus Fremouti, Torr 

jiincus patens, Meyer 

Juncus balticus, Deth 

Juucus eiFusus, Linn 

Juncus bufonius, Linn - 

Typiia bracteata, Greene _ 

Zostera marina, Linn * 

Phyllospadix Torreyi, Watson 

Garex angustata, Boot 

Oarex Douglasii, -Boo« 

Carex globosa, 5ooi - 

Scirpas pungens, 5aW 

Scirpus riparius, i^ren^.- -- 

Agrostis Scouleri, Trin. ., - -- 

Agros tis verticillata, VilL - -- 

Bromus ciliatus, L. f - 

Bromus Hookerianus, Thurh 

Kceleria cristata, Pers - 

Festuca myurus, Linn ---. 

Festuca micros tachys, Nutt 

Festuca tenella, Willd -.-- 

Muhlenbergia debilis, Trin ^.. _. 

? Poa steriantha, Trin 

Poa annua, L - -- 

PoaHowellii, V. d^: S. 

Phalaris intermedia Bose - - 

Trisetum barbatum, Steud 

Stipa setigera, Presl - 

fitipa eminens, Cav - 

Stipa viridula, Trin ~ 

Polypogon Monspeliensis, Desf. .-. 

Avena latua, Linn 

Melica imperfecta, Trin.. _ — 

Distichlis spicata, Linn.. 

Elymus condensatus, Pr«s? 

Agropyrum repens, Beauv - 

Hordeum murinum, Linn — 

Bqulsetum Telmateia, Ehrh 

Poly podium Calif ornicum, Kaulf. - - 

Polypodium Scouleri, H. & G 

Pelleea ornithopus, Hook. 

Pellsea andromedaefolia, Fee 

Pellsea andromedgef olia, var 

Cheilanthes Calif ornica, Melt. 

Cheilanthes my riophylla, Desn. — 

?Notholn^a Candida, ^ooA; -- 

Pteris aquilin a, -Lmn. ..- - 

Adiantum pedatum, Idnn. , _ 

Adiantum capillus-veneriSj Linn. 

Adiantum emarginatum, Hook --- 

Woodwardia radicans, /Swi .- 

Aspidium munitum, Kaulf. 

Aspidium regidum, >Sw/i« - 

Gynmogramme triangularis, Kaulf. 

Gymnogramme triangularis, var. 

Selaginella rupestris, Spring 

Eriogonum latif oUum , Sm - — 

Hemizonia Streetsii, Gray --- 



G. 

G, 



G. 
G. 
G. 



B. 
B. 
B. 
B, 
B. 
B. 
B. 
B. 



G. 
G. 
G. 
G, 
B. 
G. 



B. 

"bV 



G. 
G. 
G. 
G. 
G. 
G. 
G. 



B. 
B. 



B. 
B. 
B. 
B. 



B. 



B. 



B. 
B. 
B. 
B. 



Yates, B. 
Yate's'R 



Y.,B. 



Y.,B. 



Y.,B. 
Yates, B. 



B.,Ford. 

B. 

B. 

G. 

B. 

B. 
G., F. 
Ford. 

B. 

B. 

B. 

B. 

B. 

B. 

B. 

G. 

G. 

G. 

G. 

G. 

G. 

G, 

B. 
F., G., Y. 

Yates. 
F.,G,,Y, 
F,,G.,Y. 

Y. 

G. 

r.,B.,Y. 

F., a, Y. 

F., G., Y. 

G. 

B.,Y. 

F., G., Y, 

Y. 
B. 



Yates. 



Yates. 
Yates. 



Note. — Hemizonia Streetsii, Gray^ heretofore collected only on Santa Catalina and San 
Clemente Islands by W. S. Lyon, collected by L. G. Yates on Anacapas, is new to the 
Ghannel Group. 
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Lichens Collected on Anacapas by H. C Ford and L. G. Yates^ determined by Prof. W. G. Farlow^ 



Rawalina ceruchis, Achs 

Rawalina howalea, Ach 

Placodaira aurantiacum, iV. <& H. 

Rocella leucophoea, Tuck 

E-ocella phycopsis, Mont 

Buellia pullata, Tuck. - , 



Anacapas. 



F., Y. 
F., Y. 
F.,Y, 
F., Y. 
F.,Y. 
F., Y. 
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LOS ANGELES COUNTY. 

By E. B. Preston, E.M., Assistant in the Field. 



Los Angeles County is situated between 33 degrees 25 minutes and 34 
degrees 50 minutes north latitude, and 40 degrees 36 minutes and 41 
degrees 55 minutes west longitude from Washington; therefore one of the 
southern counties of California. The general shape of the county is a 
parallelogram seventy miles long, from north to south, with a triangle 
added in the southeast portion, whose north line is seventy miles and east 
hne forty miles. v o t» 

It is bounded on the north by Kern County, on the east by ban Ber- 
nardino County, south by San Diego County, and west by Ventura County 
and the ocean. It comprises an area of five thousand six hundred square 
miles, or about three million five hundred and eighty-four thousand acres,, 
a large proportion of which is mountainous, and in the northern portions 
it is covered to some extent by the Mojave Desert. On the ocean side it 
has a shore line extending ninety miles, but without any prominent har- 
bor. Santa Monica Bay and Ballona Harbor can be made into good 

harbors. , , . • o t) 

It has three principal rivers — the Santa Ana, which nses in San Ber- 
nardino County and runs west and south through Los Angeles County 
until it approaches the ocean, where it spreads out and, running parallel 
with the sea for some distance, finally discharges into the ocean near New- 
port. The San Gabriel takes its source in the San Bernardino Range, It 
has two forks, of which the west fork rises in Township 2 north. Range 11 
west, S. B. M., and the difierent creeks that go to form the east branch 
take their rise in the mountains forming the southern boundary of the 
desert, in Township 3 north, Range 8 west, S. B. M, The two forks unite 
in Section 29, Township 2 north, Range 8 west, S. B. M., and flow thence 
south until they reach the ocean at Alamitos Bay. The Los Angeles River 
rises in the mountains near the Ventura County line, and running thence 
east and south, sinks in the neighborhood of Compton. 

All of these streams, on the upper part of their course, are torrential,, 
contributing thereby largely to the topographical changes that take place 
on the mountain flanks and in the canons, causing denudations of large 
areas in one place and throwing up accumulations of wash and debris in 
others. Changes of the water level of ten and twelve feet in less than half 
an hour in the canons are frequently recorded. Yet, notwithstanding the 
large amount of water that passes over these river-beds for the greater part 
of the year, the water sinks beneath the surface before reaching the ocean. 
The mountain ranges are in the northeast — the San Bernardino Range^ 
the main east and west ranges known as the Sierra Santa Inez; the Sierra 
Santa Monica, which flanks the coast extending from the ocean to the 
Cahuengo Pass. The Sierra Santa Susanna is north of San Fernando 
Valley. The principal northwest and southeast chains are less clearly 
defined as separate ranges; the principal portion is known as the Santa 
Lucia Range. It extends as a succession of high mountain crests from 
northeast of San Luis Obispo to Carmelo Bay, a 4istanc^ofneariy one 
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hundred miles. The southeast end terminates in the Arroyo Grande. This 
whole chain with its outlying spurs is called on the Pacific railroad map 
Sierra de las Salinas. 

The general trend of the east and west ranges is north 60 degrees west, 
and this seems to be the line of upheavals which mark the northeast limit 
of the coast ranges along the line of the desert. The region embraced 
between these hills is in general poorly supplied with water, the hills 
covered with a dense growth of chaparral, and with a forest growth on the 
side next to the ocean. The backbone of the main ranges consists of 
metamorphic rocks, syenites, gneiss, micaceous schists, with dikes of 
diorite. 

A large part of the northeast of the county, comprising about twenty 
townships, is occupied by the Mqjave Desert, a flat, sandy country cut up 
by ranges of low-lying hills of tertiary origin, without water. 

METALS AND MINERALS. 

The mineral and metallic productions of the county include gold, silver, 
copper, asphaltum, petroleum, graphite, iron, limestone, gypsum, borate of 
lime, magnesia, kaolin, borax, alum, salt, building stones, such as granite, 
sandstone, marble, etc. Also clays suitable for mineral paints, fire-clay, 
coal (poor quality), and cement. 

Yet with all this wealth lying within her borders, the production of Los 
Angeles County, in any one of these materials, with the exception of petro- 
leum, is insignificant. One cause for this may be found in the extremely rug- 
ged mountains and abrupt, deep canons, and the dense growth of ch^misal 
found on the hillsides, making it almost impossible to explore the country 
without hewing the way as you go. And further, the great lack of water 
in most places where there are any extensive beds of auriferous gravels. 

In entering Los Angeles County by railroad from the north, we have on 
the east side the Mqjave Desert, an arid scope of country covering between 
fifteen and twenty townships in the northeastern part of the county, com- 
prising Townships 8, 7, 6, and part of 5 north, in Ranges 8, 9, 10, 11, 12 
west. 

This country is broken up in places by low ranges of hills, and covered 
mostly with a scattering growth of yucca, that was used by an English 
company as a raw material for the production of paper. For some reason 
the naanufacture did not prove successful, and at present the factory is 
standing idle. This desert country has been prospected over to some 
extent, and reports are current of the presence of rich base silver ores, 
and also copper; further, deposits of clay and gypsum have been found a 
few miles back of Alpine, one of the stations on the Southern Pacific Rail- 
road. The prospecting and working of these metalliferous veins is accom- 
panied with so much hardship and expense, on account of the scarcity of 
wood and water and feed, that the mines have never been developed suffi- 
ciently to permit of any decided opinion being formed as to their true 
value. 

On the western side of the railroad is Antelope Valley, which extends 
over to the Coast Range Mountains, coming in from Ventura and Kern, 
with a course north 60 degrees west and south 60 degrees east. This direc- 
tion appears to be the line of upheaval which marks the northeast limit 
of the Coast Range along the line of the desert. 

After leaving the desert and crossing the summit of the range, the road 
decends into the Soledad Pass and Canon in a westerly direction, where 
Acton is located — a station on the Southern Pacific Railroad, and a dis- 
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tributing point for one of the few paying quartz mining districts in the 
county. The aneroid showed an elevation of two thousand two hundred 

feet. 

CEDAR MINING DISTRICT. 

The district known as the Cedar Mining District includes an area of 
about twelve miles square, comprising Township 5 north, Range 13 west; 
Township 4 north, Range 13 west, and Sections 5, 6, 7, 8, 17, 18, 19, 20, 
29, 30, 31, 32, Township 4 north. Range 12 west; Sections 5, 6, 7, 8, 17, 18, 
19, 20, 29, 30, 31, 32, Township 5 north, Range 12 west; Sections 29, 30, 
31, 32, Township 6 north, Range 12 west; Sections'^5, 26, 27, 28, 29, 30, 
31, 32, 33, 34, 35, 36, Township 6 north, Range 13 west; Sections 25, 26, 
35, 36, Township 6 north, Range 14 west; Sections 1, 2, 11, 12, 13, 14, 23, 
24, 25, 26, 35, 36, Township 5 north, Range 14 west; Sections 1, 2, Jl, 12, 
13, 14, 23, 24, 25, 26, 35, 36, Township 4 north, Range 14 west, of S. B. M. 
The principal mines in this district at the present time are the following: 

Red Rover Mine. 

This IS in Section 23, Township 5 north, Range 13 west, at an elevation 
of three thousand three hundred feet, about three miles north from Acton. 
The vein strikes north 63 degrees west, and dips to the south about 82 
degrees, with an average width of three feet. The walls, which are very 
good, are syenite for the hanging and slate for the foot wall. 

The length of the ore shoot is given at two hundred and sixty feet. The 
mine is opened by both tunnel and shaft; the former is one hundred and 
forty feet in length and attains a vertical depth of fifty feet. The shaft is 
an incline about two hundred and eighteen feet deep. 

The company use Hercules powder No. 1, and it requires about one pound 
of powder to every four tons of rock broken. The average cost of mining, 
per ton of ore, is from $2 50 to $3. The cost of tunneling, per foot of run- 
ning tunnel, was $1 50 near the surface; now it amounts to from $4 to $5. 
The timbers cost laid down at the mine about $30 per thousand. They 
have to be shipped by rail from San Francisco or Los Angeles. The ore 
is gold quartz, free milling; it is conveyed to the mill on a tramway four 
hundred feet long. 

The company has a ten-stamp mill with Dodge rockbreaker, a forty- 
horse power horizontal boiler and a twenty-horse power engine. The 
stamps weigh seven hundred and fifty pounds; they drop six and a half to 
seven inches, with ninety drops per minute. They have a capacity of 
twenty-four tons per twenty-four hours. The shoes and dies are steel and 
are the first set used. Up to date they have crushed one thousand two 
hundred and seventy tons, or one hundred and twenty-seven tons to 
the stamp; they will soon require changing, however. The screens used 
are No. 8 quarter inch, diagonal slot-punched, Russian iron; screens six- 
teen by forty-eight inches inside of frame, and placed vertical. The aprons 
are thirty-six to fifty-six inches, two to each battery. The sluices are fifteen 
inches wide and have a silver plate the full width of the sluice and twenty 
feet long, with an inclination of one and a half inches to the foot. They 
have two of the improved Hendy self-feeders, attached io the battery frame. 
The amount of gold saved is given at 80 per cent, of which about two 
thirds are retained in the mortar. The mortar contains two silver plates, 
the front one six inches by forty-eight inches, the back ten inches by forty- 
eight inches. The loss of quicksilver per ton of orej^orked is about one 
Pound to twenty-five tons of ore crushed. 
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There were at the time of my visit twelve men employed in the mine. 
This number since then has been largely increased. In the mill three 
men were at work, and three on the outside. Men in the mine were paid 
$3 per day; in the mill, $3 60, for fifteen hours work; outside men get 
$2 25. The mill consumes two and one half cords of wood per day, which 
costs $4 50 to $5 per cord; it is oak, juniper, and manzanita. The hoist- 
ing from a two hundred-foot shaft is being performed by a Baker whim, 
but a steam hoist will be erected in the near future. 

The company experiences a drawback with the water that is at their 
disposal. They pipe their water through three miles of two-inch pipe into 
a reservoir, and then, after using it, they have to pump the water over into 
a tank above the mill after it has settled. This requires all the tailings 
from the mill to be shoveled over, and even then for a part of the season 
they can only run the mill for fifteen hours per day for lack of water. It 
is expected that this trouble caused by the lack of water will be got rid of 
on sinking the main working shaft to a depth of five hundred feet, which 
will take place very shortly. This company controls four full claims, known 
as the Red Rover, the John Logan, Earl, and Topeka. The Red Rover is 
the only one being worked at present. In the mine there are about two 
thousand tons of ore in sight, which will average about $10 per ton. 

Altitude -- 3,000feet. 

Length of ore shoot - - 260 feet. 

Length of ore shaft on incline 218 feet. 

Depth of ore shaft vertically About 200 feet. 

Vertical depth reached in mine 200 feet. 

Character of hanging wall ..Syenite. 

Character of foot wall Slate. 

Kind of powder used - Hercules No. 1. 

Quantity of powder used About 4 pounds per day. 

Cost of mining $2 60 to $3 per ton. 

Cost of tunnel $1 50 per foot. 

Cost of shaft - - $8 per foot. 

Number of feet timbered -- All of shaft (218 feet). 

Kind of timber Pine, square, 6x8 inches. 

Cost of timber -. $24 per M. 

Length of ditch built 3 miles (2-inch pipe). 

Character of ore Auriferous quartz. 

Character of works. Steam stamp mill. 

Number of stamps 10. 

Weightof stamps - - 750 pounds. 

Drop of stamps 6^ to 7 inches. 

Drops.. _ - - 90 per minute. 

Duty of stamp 2| tons in twenty-four hours. 

Kind of shoes and dies - Steel. 

Size and character of screens _ _ No, 8, slot cut. 

Dimensions of apron 36x48 inches (two to each battery). 

Width of sluice 15 inches. 

Length of sluice 20 feet. 

Kind of feeder Hendy. 

Character of ore Free milling. 

Percentage of gold saved in battery-- - 60. 

Percentage of gold saved on plates _ - 30. 

Cost of milling - $2 per ton. 

Number of men in mill 3. 

Number of men in mine 12. 

Total number employed 18. 

Average wages in mine - $3 per day. 

Average wages in mill , $3 60 per day (fifteen hours). 

Average wages paid outside work - $2 25 per day. 

Wood used per day _ 2J cords in twenty-four hours. 

Cost of wood $4 60 to $5 per cord. 

New York Mine. 

This naine was relocated May 15, 1889. Years ago it was worked and is 
said to have averaged $30 a ton. It is situated about three miles north- 
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west of Acton. The vein courses northeast and southwest, and dips to the 
north about 75 degrees; it has an average width of four feet. It is oP^ned 
out by several tunnels; the principal working tunnel is about eight hundred 
feet long, and reaches a vertical depth of three hundred and twenty feet. 
Below the level of this tunnel is an incline shaft one hundred feet deep. 
The walls are syenite, with a casing of chloritic slate. They use about fifty 
pounds of Giant powder No. 1 and No. 2 per month, and the cost of mining 
they estimate at $3 25 per ton of ore. In running the tunnel they passed 
through porphyry, syenite, and slate. In this mine they use Oregon pine 
for timbering, which costs them 4 cents per foot laid down at the mine. 
There is some timber about twenty miles from the mine. 

The mill is about two miles from the mine; the ore is hauled by the 
owner at a cost of 50 cents per ton. The ore is similiar to the Red Rover; 
it is crushed in a five-stamp steam mill and amalgamated in the battery 
and on plates. The stamps weigh seven hundred and fifty pounds, drop 
six inches, and make ninetv drops per minute; they have a duty of two 
and two fifths tons per stamp. The shoes and dies are of white iron, and 
cost 5i cents per pound laid down at the mine. The shoes and dies have 
crushed four hundred and fifty tons. In this mill they use patent brass- 
wire screens, No. 55 to 60. The apron is four feet long, and there are twelve 
feet of sluices with copper plates one foot wide and set at an inchnation of 
about two inches to the foot. The feeder is home-made. They claim to 
save about 50 per cent on the plates and 50 per cent in the battery and 
the loss of quicksilver is about one pound to every ten tons of ore. A Iri- 
umph concentrator has been bought, but has not been put in operation yet. 

The number of men usually employed at the mine is sixteen, but at the 
present time they are only doing some prospect work, so that there are only 
three men at work. The mill employs four men, and one man works ou 
the outside. The average wages are $3 for miners, $2 50 for mill men, 
and $1 50 for outside work. The wood costs, delivered, $5 per cord, jum- 
per and oak, and the mill consumes two and one half cords per day. Like 
the Red Rover Mine, the water supplv is a weak point in the plant. It has 
cost the present owner, Mr. O^Riley, $3,500 to obtain the necessary water, 
four miner's inches under a six-inch pressure, and it has cost $2,000 to lay 
four thousand two hundred feet of two-inch pipe to bring the water to the 
mill. 

A,«x„.^ About 3,000 feet. 

Altitude - 'kaa fp^^ 

Length of ore shoot -- 100 feet 

Length of ore shaft on incline - Ahnnt87feet 

Depth of ore shaft vertically - About 87 feet. 

Character of hanging wall - Svpriite 

Character of foot wall "■r-;V;NA*rnTid No 2 

Kind of nowder used — -Giant JNo. i ana iNo. ^. 

Quantityof powder us^'/.'-Atp're'sent, 80 pounds; with full force, 200 pounds per month. 

Cost of mining «fi npr foot' 

Cost of tunnel f 8 peJ f oot 

NumbL'of^eVtiimbeVedV::::;:::;:;"::^^^^^^^^^^^ 
aftLter/////";///""//""--:::"::::::::::v;/-::" 
}rniS i dttlt'?{^v:::::::3::;;:v:;-;:--:- 

Cost of transport of ore - v"— p^ ^^ tlP^^i^^^' 

Character of ore Quartz, with free gold and a small percentage of iron sulphides. 

Character of works 6-stamp steam miU. 

Number of stamps • T^finounds 

Weight of stamps eTches' 

Dropof stamps ::"::::"V;//"b6per m"^^^^^ 

Duty of "stamVs "----'-'--- — ^ *^^« P^^ ^*^"^P '^^ *'^^''*^WhHi'Zn* 

Kind of shoes and dies — f- T^XY'^i^Ti^ 
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Size and character of screens Patent brass wire from 55 to 60 raesheg. 

Water used in battery _ finch. 

Dimensions of apron*! 4 feet. 

Width of sluice _ 12 inches. 

Length of sluice _ 12 feet. 

Kind of feeder _ _ .Home-made. 

Kind of concentrator Triumph. 

Percentage of gold saved in battery 50, 

Percentage of gold saved on plates 50. 

Cost of milling About |2 per ton. 

Number of men in mill 4. 

Kumberof men in mine - — 3, 

Total number employed 8. 

Average wages in mine _ _ $3 per day. 

Average wages in mill _ $2 50 per day. 

Average wages paid outside work _ $1 60 per day. 

Wood used 2^ cords per day. 

Cost of wood |5 per cord. 

Quantity of water used in milling _ __. | to 1 inch. 

No ore is being crushed at present, as the mine is being prospected to 
open out a body of quartz supposed to be below the present stopes. At the 
present depth of working the quartz is of a low grade, not over $7 per ton. 
The quartz seems to form in swells, and then on a short distance to 
spread out into a number of feeders penetrating both walls, the walls at 
such times showing a mineralized condition, containing bunches of iron 
sulphides, but unaccompanied by gold. The present property consists of 
three full claims. Near the surface the vein seems to have run in three 
feeders, averaging about one foot each, and being about two feet apart. 
Two of these were of good grade, and could be distinguished readily by 
showing a rust stain in the quartz. The third was of a lower grade. On 
following them down they all united and formed a body of quartz of from 
five and a half to seven feet thick. At a depth of about one hundred and 
twenty feet the vein again consists of a number of seams, none of them 
over eight inches in width. The gold is of a coarse order, easily amalga- 
mated, and is valued at from $14 to $15 per ounce. 

All the quartz in these two mines is of a glassy nature, with occasional 
streaks of a greenish cast running through it, not copper stain, and show- 
ing splashes of iron pyrites. Streaks of calcite are met with in the walls 
of the vein at no great distance from the quartz. The whole country 
around here seems to have been mineralized through porphyry dikes that 
crop out in different places, rather prominently in a northwest and south- 
east course. A great drawback to these properties is the lack of abund- 
ance of water. 

Between Acton and the next station below, Eavenna, in the same min- 
ing district, are a group of copper mines that have had considerable money 
and labor expended on them, but on account of the present condition of 
the copper market are lying idle. 

The Emma Consolidated Mining Company. 

This property consists of the following ledges: The Emma ledge, four 
feet wide, ranging to the northeast and southwest, and dipping to the east 
very slightly, containing silver and copper in quartz. A shaft has been 
sunk to a depth of seventy-five feet, and a tunnel run in five hundred feet, 
but will have to be continued another one hundred feet to strike the vein, 
which it will do at a vertical depth of four hundred feet. The tunnel is six 
by eight feet with an air shaft. Wood and water are plenty in the vicinity 
of the mine. The Bullion is situated on the same hill, and in close prox- 
imity to the Emma. It runs parallel with the Emma, and dips towards it. 
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The ledge can be seen in a deep cutting with a width of eight feet. The 
ore carries gold, silver, and copper. 

The Pacific is the extension of the Bullion on the same vein. The Lon- 
don crosses the other two veins, running almost east and west. They are 
four full claims, and were located in 1888, but had been worked years ago 
by a French syndicate. The Pacific has a shaft forty feet deep, showing 
a well defined six-foot ledge containing gold, silver, and copper ores. The 
London ledge is about three feet wide, containing copper and silver. It has 
an incline shaft seventy-five feet deep, and a tunnel one hundred feet long, 
which will ultimately tap the ledge at a depth of about three hundred feet. 
The ores are carbonates and sulphides in quartz; the country rock is gran- 
ite. The value of the Bullion and Pacific ores, from tests made, is $4 in 
gold and $15 in silver. 

The Emma vein contains 15 per cent copper and 15 ounces silver. 
The Bullion and Pacific dip to the west; the Emma to the east, and the 
London to the south. About two miles and one half south of Acton, close 
to the railroad and at an altitude of two thousand two hundred feet, is a 
shaft that was sunk to a depth of thirty-five or forty feet on a strong vein 
of copper and silver ore; but at that depth the parties sinking encountered 
so much water that they abandoned the property. From Acton, down the 
road to South Side and Lang's Station, the metamorphic rocks are promi- 
nent, granitic rocks with dioritic dikes, then again decomposed green- 
stones, and breccia of green and red porphyry. 

A little beyond Ravenna, on Section 15, Township 4 north, Range 13 
west, not far from the road, is a stratum of magnesia, pitching to the west 
into the hill at an angle of 30 degrees, and back of that a very bold, pro- 
nounced range of red sandstone and conglomerate, extending quite a dis- 
tance, with a northwesterly trend, and dipping to the west at an angle of 
about 30 degrees. Underlying this is a heavy body of granitic rock, with 
dikes of greenstone cutting through. After passing down the road from 
South Side we find issuing from the metamorphic rock several sulphur 
springs, some of which are being used for medicinal purposes. Below and 
north of Lang's Station about two miles is a large deposit of gypsum, 
nearly eight feet wide, almost perpendicular, in Section 30, Township 5 
north. Range 14 west, S. B. M. After passing Lang's Station the cafion 
widens out, the main metamorphic range stands back, and some very fine 
exposures of clays and sandstones and shales show themselves, dipping but 
little. 

. Mount Oleason Mines, 

About four miles east and south of Acton, on the opposite side of the 
main canon, rises the Gleason Mountain to an altitude of six thousand five 
hundred feet. It is a prominent spur of the main range, occupying Sec- 
tions 25, 26, 35, 36, Township 4 north, Range 13 west, S. B. M. It is a 
granitic structure with micaceous clay slates. On this mountain there are 
several quartz veins coursing northwest and southeast, and dipping to the 
northeast at an angle of about 80 degrees, and on these considerable work 
is being performed at the present time. The mountain is partly timbered 
and fairly well watered. A good mountain road leads half way up the 
mountain; from there mules have to be used for hauling. 

The principal mines are the Padre Mine, the Mount Gleason Gold Mine, 
the Kelly Bros.' Mine, the Peerless, and a group of claims known as the 
Casa Grande Mines. The latter claims consist of the Gold Bullion, the 
Log Cabin, the Veteran, the Golden Rule, and the Old Town. These claims 
are contiguous to one another, being extensions of oae veiiv%iib4ha^x<jyj- 
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tion of the Gold Bullion. The vein courses north 35 degrees west, and 
forms the apex of one of the ridges running from the main spur down 
about one thousand five hundred feet into a canon that has its drainage 
into the Tujunga Canon. The vein averages something over two feet in 
width. The quartz from the surface shows considerable rust stain, and is 
honeycombed. A mill test of this ore gave $12 per ton in gold. Another 
vein coming down the highest ridge has a course of north 50 degrees west. 
A third vein coursing similarly shows at present the most exposures and 
workings. Of these mines the oldest is the Padre Mine, with a shaft 
eighty-one feet deep, situated one hundred feet east of location notice, 
with a three-foot vein in the bottom of the shaft. The ore from this mine 
pays from $8 to $12 per ton by common mill process. One hundred feet 
east of this shaft is another shaft forty feet deep, with a five-foot vein pay- 
ing $16 per ton; also a drift eighteen feet long. This vein shows very 
bold, prominent croppings. The immediatecontact walls with the quartz 
are micaceous clay schist, but the country rock is granitic. A peculiarity 
in the contact of the walls is, instead of having a clay gouge solely, there 
is a distinct division caused by an accumulation of particles of mica to 
the thickness of half an inch in places. 

Adjoining the Padre Mine, which was not being worked the day I was 
there, is the Mount Gleason Gold Mining and Milling Company's property. 
They have a tunnel one hundred and forty-five feet long, eighty feet of 
which is ran on the course of the vein, exposing a vein from three feet 
wide at the commencement' to eight feet wide at the end of the tunnel, 
which is eighty feet perpendicular beneath the surface. This company 
has about two hundred tons of ore on the dump that they claim will aver- 
age about $16 per ton by actual working test. The quartz is honeycombed, 
showing native sulphur in some of the cavities; also free gold in a finely 
powdered condition. At the present time, a five-stamp steam mill is in 
course of erection. This company claims two locations — ^the Last Chance 
and the Eagle — one of which is in dispute. The next extension to the 
southeast is the Kelly Bros.' claim. They have three tunnels — one fifteen 
feet, one forty-seven feet, and the third sixty feet in length — running in on 
the vein on different sides of the canon that the vein crosses over. 

In this claim the vein mass shows a very pronounced sulphide character, 
pieces of solid iron sulphurets being found as large as a man's head. This 
company is putting up a two-stamp steam mill, and have quite a large 
amount of ore out ready to crush, but the ore looks rather unsuitable for a 
simple battery amalgamation process. At the east end of this claim, a 
cut, six feet long, five feet deep, exposes the ledge three feet wide. The 
east extension of this claim is the Peerless, lately taken up, and not show- 
ing any great development, a short drift having been run to the vein and 
some surface exposures made. The drift is twenty feet long, and shows 
the ledge to be two feet wide. At the west end of the claim, the vein 
appears to be broken up; at the east end, it shows solid, and about one 
and one half feet wide. 

Passing up the Soledad Canon about four miles we find the mouth of 
the Aliso Canon, which winds around to the east of the base of Mount 
Oleason, through a mesa composed of metamorphic drift and wash, and 
which has been cut down and exposed in places to the depth of fifty feet, at 
the saine time laying bare, in places, the granitic flanks of the spurs of the 
main ridge. All of this wash is auriferous, but not in sufficient amount 
to pay with the amount of water on hand. Finally, after attaining an 
altitude of four thousand six hundred feet, we reach the top of a narrow 
divide separating the watersheds of Aliso and Tujunga Canons. The for- 
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mation continues unbroken granitic, with large crystals of feldspar and 
occasional dikes of diorite. 

The road now descends into the North Fork of the Tujunga a distance 
of five or six miles, when we once more meet with evidences of quartz 
mining. A tunnel leads into the hillside at the road level a distance of 
about one hundred and fifty feet; the back end being filled with water, we 
could not ascertain the length. About forty feet from the entrance is an 
incline shaft about twenty-five feet deep, but we could not find any vein. 
On the opposite side of the road were three steam arrastras, but the engine 
had been removed and the whole bore a deserted appearance. 

TUJUNGA MINING DISTRICT. 

About seven miles from the Divide we reach the Tujunga Mining Dis- 
trict, and find the following mines: 

Josephine Mine, 

The Josephine Mine, at an altitude of four thousand feet, has one tunnel 
about one hundred and fifty feet long, about sixty feet under the surface 
vertically, showing a three-foot vein coursing north 10 degrees east and 
south 10 degrees west, dipping almost perpendicular. Below this is another 
tunnel between three and four hundred feet long, with the vein four feet 
wide; here the dip has changed to about 50 degrees to the east. Between 
the lower tunnel and the surface the ground is nearly all stoped out. In 
connection with this mine is a small four-stamp steam mill and a five-foot 
Huntington centrifugal mill. The stamps weigh four hundred and fifty 
pounds; the duty of the mill is about half a ton to the stamp. Neither 
mine nor mill was running, but the mill was being fixed up to make 
some working tests on ores from neighboring mines. 

Parties living in this camp claim that the ore cannot be successfully 
worked here; that ore sent to San Francisco gave high returns in gold, 
while the same ore worked in the mill here hardly yielded expenses. As 
the ore is for the most part a honeycombed quartz, with iron sulphides, 
and yields its gold readily in the horn spoon, and the gold is readily 
absorbed when brought in contact with quicksilver, the trouble must be in 
the manipulating. The idea was that the water contained some substance 
deleterious to amalgamation, but as far as taste or smell -could discern, I 
failed to notice anything unusual in the water; there was certainly no 
evidence of oil. 

Besides the Josephine, there are the Tujunga claim, the London, the 
Hope, which are all extensions of the same vein, and have more or less 
surface work done on them, in the shape of uncovering the vein along its 
outcrop. In close proximity to this claim is the Lottie, at an altitude of 
four thousand three hundred feet. This ledge strikes 32 degrees east of 
north and west of south, and dips to the west at an angle of 50 degrees. 

The vein averages about one foot in width and shows, near the surface, 
considerable decomposed quartz that prospects very high. An incline shaft 
is down on the vein about forty feet, and a small side drift is run from it 
about twelve feet. A little beyond the incline is a drift about sixty feet 
long, which shows the vein in the end about one foot wide; besides this, 
there are several small cuts and prospect holes along the line of the vein. 

The extension of this vein to the north belongs to a group of veins owned 
by Los Angeles parties, the principal claim of which is the Pacific, where 
several men are at work. This is on the highest part of Jibig^pjiti S^t^ 
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elevation of five thousand nine hundred feet. The work done here consists 
of a sixty-foot drift, showing in the end a two-foot vein, striking east and 
west, dipping 82 degrees to the north, and stoped from the tunnel level to 
the surface, a distance of thirty feet. At the end of the drift is a perpen- 
dicular shaft, fifty feet deep, eight by five feet from the bottom. A drift has 
been started, which is in about twenty feet, and shows a vein two feet wide, 
between walls, with about ten inches of quartz. 

The country rock is granite with large crystals of a bluish feldspar. 
They are taking out ore here for a test run to be made in the mill belonging 
to the Josephine claim. Across a gulch from here, to the east, on another 
spur, a claim was taken up called the Dundee, and two shafts sunk and 
a drift run, but without any results. All of these mines show the same 
quality of quartz, honeycombed, rust-stained near the surface, white and 
glassy, with undecomposed iron sulphides below. Another claim belonging 
in this group is the Cable, which has a tunnel forty feet long, striking a 
ledge bearing north 10 degrees west, and dipping 80 degrees east. The end 
of the tunnel is about sixty feet underground. One man was at work here. 
Near the mouth of the tunnel is an incline shaft sunk on the vein to a depth 
of twenty feet, showing four feet between walls. 

Passing northwest from the Tujunga camp over a trail, about one mile 
distant, at an altitude of four thousand six hundred feet, is " the Moose 
claim," with a foot wide vein coursing 35 degrees northwest and southeast, 
and dipping to the east under an angle of 45 degrees. The walls are granite. 
But little work has been done. In passing down the Tujunga Canon, veins 
of specular iron can be seen; also, about seven miles from the mines, a 
granite with extremely coarse flakes of mica, some of them being one and 
one half inches square. In the main Tujunga Caiion, two or three parties 
of Americans are working with dry washers, with varying success. 

After reaching Kent^s Station, where the Soledad Caiion broadens, we 
have in the foreground a range of low-lying hills of clay and sandstones 
and gravel, showing some very distinct exposures; one in especial shows 
the distinct stratification of different colored clays, and then a later denuda- 
tion of the top with a redepositing at a short distance in front. Back of 
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these the main range on the south side presents several spurs toward the 
canon that are quartz bearing; they are distinguished in narne by the 
cafions lying between them, and which have been called the Blacksand 
Caiion, the Bear Caiion, and the Arrastra Canon. Where the first two of 
these canons debouch into the flat, some prospectors found and showed me 
some pieces of float telluride of gold, which we tested in an assay ofiice in 
Newhall afterwards, but up to the present time I have not heard of its hav- 



ing been found in place. These canons have a general southeast and 
northwest direction, and are extremely narrow and rugged. The ranges 
that divide them consist of granitic rocks, porphyries, and micaceous clay 
schists; but they are so completely covered with a heavy growth of chemisal 
as to make explorations extremely tedious. 

As in all the cafions of this country, the small streams found in them 
become raging torrents for a short time after every rain, and bring large 
quantities of debris oft* the main ranges, accumulating the wash at the 
mouth and in the cafion. Most of this wash is auriferous, but not sufii- 
oiently so to encourage any one with the small amount of water on hand 
• to work it. 

The first quartz vein we encounter is near the mouth of Bear Canon. 
It has a strike of 16 degrees east of north, dipping to the west about 53 
degrees, with a width of about eighteen inches, and with clay-slate walls. 
It is known as the Providence Ledge; has had a little work done on it, but 
is at present abandoned. About two miles further up the creek there is 
another quartz vein crossing the range between Arrastra Canon and Bear 
Canon, and continuing through the range that divides the latter from the 
Blacksand Canon, with an east southeast and west northwest strike, and 
dipping to the south. Here a mining district has been formed in Sections 
35 and 36, Township 4 north, Range 15 west, S, B. M., known as the St. 
George Mining District, recorder Mr. G. Rehbert, who is also the owner of 
the principal claim, as far as developments are concerned. Through him 
we obtain the following information: 

There are at present in the district three claims that are being pros- 
pected, while a large portion of the country has been staked off* by claim- 
ants, who merely do assessment work and wait for somebody to buy them 
out. The three main prospects are known as the Star of the East, the 
Star of the West, and the Evening Star. All these claims are situated on 
the same vein, coursing east southeast and west northwest, cutting through 
the dividing ridges at an acute angle. The vein dips to the south at an 
angle of about 45 degrees, and has an average width of twenty inches. The 
walls are clay-slate and porphyry. The ore will average about $16 per 
ton. The Star of the West employs part of the season two men at $2 50 
per day. The developments consist of two tunnels running on the vein 
from Bear Caiion, one on each side of the canon, at an altitude of two thou- 
sand and twenty feet; these are twenty-five and twenty feet long, respect- 
ively. The ore has been worked in a horse arrastra eight feet in diameter, 
situated about half a mile above the tunnels in the cafion, and yields on an 
average about $25 per ton. The gold is very coarse, some pieces found being 
worth $1 25. This claim controls a water-right at the head of the canon, 
with about four miner's inches of water under a six-inch head. 

The Star of the East lies mostly in Blacksand Canon. The sides of the 
canon are extremely precipitous and covered wjth chemisal, making pros- 
pecting extremely difficult. Other quartz veins are said to exist higher up, 
as float is found among the debris washed from the main range which 
carries a large percentage of silver, A very great amount of the wash in 
the canon consists of a micaceous ironstone. A very interesting geological 
feature is seen on an exposure of the quartz vein in Bear Cafion, which 
would seem to clearly demonstrate its metamorphic origin; the vein mat- 
ter shows here not only a banded or stratified face, but these strata show 
that they have evidently been distorted. 

In passing from here back to Kent Station, and from thence to Newhall, 
a person cannot help being struck with the very large bodies of wash and 
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gravel that present themselves, all auriferous to some extent, but which 
lack the necessary amount of water for their profitable conversion. 

Newhall, a small town and station on the Southern Pacific Railroad, is 
the shipping point for the Pacific Oil Company's wells around Pico Canon 
and adjacent points. It is about twenty miles north of Los Angeles and 
immediately north of the San Fernando Range. It has two creeks in close 
proximity that empty into the Santa Clara through Pico Creek, but are 
nothing more than dry river-beds through the greater part of the season. 

Running northwest and southeast are a low range of hills of tertiary, 
sedimentary formation, between which the Placerito winds, forming a 
canon, in which, in some places, gravel mining has been carried on by 
hydraulic process, and also by drift and with the rocker. These hills are 
entirely composed of gravels, clays, shales, sandstones, dipping to the 
north at a very small angle. On the bars in the canon there are spots 
that yield an appreciable amount of washed gold, the source of which 
seems to lie beyond the head of Placerito Canon, in the metamorphic 
rocks of the main San Fernando Range, A Los Angeles company has 
lately bought an extent of placer ground here, and are trying to hydraulic 
it with water raised out of a thirty-foot shaft by steam power. The ground 
is said to be rich. It was bought for $15,000. About four miles up the 
canon the creek forks. The main fork, on the south side, enters between 
metamorphic rocks and meanders in a southeasterly direction. Some good 
exposures can be observed here. 

The bluffs show a granitic, or more correctly, a syenitic and gneissoid 
structure. They rise to an elevation of one thousand seven hundred feet 
above the sea. Their original sedimentary and plastic condition can be 
very distinctly observed, showing an arrangement of the mica particles 
that gives a very perfect cleavage, also showing remains of foldings and 
contortions, and from that on through to rock, where all structural forma- 
tion is obliterated. Bearing more to the east, about four miles from the 
forks, we find a vein of limestone, white and crystalline, between two vari- 
eties of syenite, the one of which shows very large, distinct crystals of 
hornblende; the other approaches nearer the character of a true granite. 
The limestone trends to the north 60 degrees west; it is in Section 6, Town- 
ship 3 north, Range 16 west, S. B. M., and dips almost perpendicular. All 
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along this part of the canon evidences of placer work are seen, and on 
inquiry we found tha.t the Chinese work here during the wet season. About 
one mile further up the canon from the limestone ledge we reach the head 
of the main Placerito Canon; it runs out into several small canons reach- 
ing up onto the main range, and among the low hills of sand and gravel 
deposited on the flank of the main range, and furnishing the material for 
the present work of denudation which is progressing here so visibly. 

On the main range between the head of Placerito Canon and Bear Canon 
are several graphite veins, but not of a grade to pay for working them. 

AURIFEROUS GRAVELS OF CASTACA, PALAMOS, AND SAN FELICIANA CANONS. 




Going in a northeasterly direction from Newhall, at the crossing of the 
Santa Clara River, we enter the mouth of Castaca Canon, with a creek of 
the same name. Following this creek about six miles, we reach some 
extensive deposits of auriferous gravel, where the Palamos Creek enters 
into Castaca Creek from the west side (Fig. 3). Going up through Pala- 
mos Creek into San Feliciana Canon, we find some parties working these 
gravels, with the help of Chinese, in what is known as the east part of 
Palamos Mining District. They worked with a small hydraulic, collecting 
. water from a spring yielding one and one fourth miner's inches. This is 
gathered in a reservoir that permits of the use of the pipe, through a two- 
inch nozzle, for two hours and a half a day. The altitude of these dig- 
gings is two thousand four hundred feet; the area, roughly estimated, is 
eight miles by four miles in extent, but the whole of it is considerably cut 
up by gulches and canons. The gold is in the nature of sheet gold. The 
bedrock of this canon is mostly conglomerate, ^ough^la^sljttes and 
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shales are also to be found; in fact, the gravel here overlies the sediment- 
ary formations, in which the oil measures are found. 

This gravel deposit furnishes some interesting studies as to its formation. 
Fossil remains of deer and mammoth have been found the past season^ 
consisting of the thigh bone of a mammoth, also a tusk. The former is 
now in the possession of a gentleman in Los Angeles; part of the joint 
was forwarded to the Bureau. The tusk fell to pieces as soon as it wa& 
exposed to the air. Besides this, prints of bird tracks were found in the 
bedrock, evidently waders. These had been destroyed, as of no value, in 
the course of picking up the bedrock. If we consider these facts in con- 
nection with the very irregular, uneven bedrock, it would seem to point to 
the fact that the water was not confined to the narrow bed of a stream in 
which this gravel was deposited, but spread out, with little current and 
shallow banks, that permitted a heavy growth of water grasses, the home 
of numerous insects and worms, thus attracting both the animals and 
birds, while the marine shells in the near surroundings would point to an 
inlet of the sea or a bayou of brackish water. 

The shape of the gold found would also be more likely to be pro- 
duced by the scouring motion of the tides than by the rolling motion of a 
running stream. Furthermore the richest part of the gravel is not exclu-^ 
sively on the bedrock, but in streaks in the gravel, that can be plainly 
distinguished by a heavy rust action. These lie in places considerably above 
the bedrock, and sometimes above one another. The accounts of the yield 
of this gravel, which has been worked years ago, are wery conflicting. The 
Mexicans formerly are said to have taken out large sums, which their 
extensive workings in some places would seem to corroborate. The present 
workers on the ground put the yield, per square yard, rather low, but even 
at their figures if, as is thought possible, water could be brought from the 
Piru Creek, all this immense scope of gravel could be made to pay some- 
thing handsome over expenses. The height of the gravel is hard to esti- 
mate, it having been cut out so much; it has been given as averaging ninety 
feet, but I consider that rather high. Between these gravel hills and the 
Castaca Canon is a range of hills composed mostly of sandstones and 
cemented conglomerates, crowned beyond by a range of metamorphic rocks,, 
which show some quartz veins that have been prospected by tunnel, but 
are now entirely abandoned. 

In passing up Palamos Creek into San Feliciana Canon, I noticed a 
deposit of very fine, white, quartz sand, that seemed to be suitable for 
glass-making purposes. At the head of Spring Canon, near Palamos 
Canon, float quartz is said to have been found of great richness, but no 
explorations have been made. 

Crossing Castaca Cation, opposite the mouth of Palamos^ and taking up 
over the hills in a northeasterly direction, we again find a large area of 
auriferous gravel on the other side of Charles Canon, that has been taken 
up by a New York company. Their ground comprises an area of nine 
thousand acres, extending up both sides of the Canon El Dura. To work 
this ground with hydraulic process — the only way it can be advantageously 
disposed of^requires the bringing in of a ditch from Elizabeth Lakes, a 
distance of four miles, by which they will obtain a large fall. The gravel 
differs from the San Feliciana in that it is harder — more cemented with, 
iron. The bedrock, where seen, is sandstone; the gravel is not as smoothly 
washed as the other. A good deal of work has been done in these canons 
by Mexicans and Americans with the pan and rocker. The gravel is^ 
about six or .eight feet thick in the canons. The gold is not so coarse aa 
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in the San Feliciana Canon. In the Charles Canon evidences of bitumi- 
nous sandstone are visible, but not to any extent. 

A third company has been organized under the name of the Nevada 
Gold Mining Company, who claim three thousand five hundred acres 
between Elizabeth Lake and the Castaca Junction. They hold a water 
right of one thousand miner's inches out of the Castaca Creek. 

About four miles up Castaca Creek from the entrance of Palamos the 
cafion is bounded on both sides by shales and sandstones dipping at an 
angle of about 30 or 35 degrees, and interstratified with very thin strata of 
carbonaceous matter almost entirely of the nature of charcoal, being in 
places quite feathery. Here some parties have put down two shafts, one 
on each side of the canon, nearly one hundred feet deep, with the idea of 
striking coal in paying quantities; both shafts encountered so much water 
that operations had to cease until pumping machinery could be obtained. 
In the hills back of the canon on the northeast side there is a large deposit 
of calcareous sandstone, with large oyster shells embedded; this sandstone 
is in places interstratified with thin layers of gypsum. The main Castaca 
Canon here is about two hundred yards wide. The ranges on both sides, 
rising about four hundred feet above the canon, are regularly stratified, the 
general course being northwest and southeast, and dipping to the west. 
Continuing up the canon a distance of five miles we have a very distinct 
exposure of the formation, sandstones, shales, and conglomerates, dipping 
conformably, showing in some parts local disturbances, and one very dis- 
tinct faulting, as shown in the accompanying sketch: 

nc.4. 
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Turning to the east and leaving the canon, after crossing a divide^^t an 
altitude of seven hundred feet, over a precipitous trail, we strike once more 
the porphyritic and granitic rocks. At first we find a porphyritic dike 
about three miles wide and six miles long, with a general east and west 
trend, with granite on the north and sandstone to the south. In this por- 
phyritic belt several quartz veins are found. 

The whole ridge is known as Silver Mountain, and constitutes the main 
part of the mining district of the same name. 

SILVER MOUNTAIN MINING DISTRICT. 

The principal prospect is known as the Silver Mountain Mine, situated 
at an altitude of two thousand eight hundred feet and owii^bv Colonel 
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Be Freese and Barrett Two further claims on the same ledge are owned 
by Messrs. Kelsey & Thomson; their mine is about one hundred feet 
higher than the first, and yet another one hundred feet of elevation brings 
us to a third claim; these last two claims are to the northeast of the Silver 
Mountain Mine. 

The Silver Mountain Mine was being worked under a six months' bond. 
The parties working had just forwarded one thousand pounds of the ore to 
San Francisco to be worked as a test. I have since heard that the returns 
were lower than expected— $8 22. The ore is a sulphide (galena and iron 
pyrites) and the whole thing seems to be more in the nature of an ore pipe. 
Several openings have been made, both by tunnels and inclines, yet not 
sufficient to prove the extent of the ore shoot. In the other two locations 
we found one tunnel one hundred and twenty-five feet in length, but at the ' 
time of our visit no work was being done, nor was any one around the 
place. About a quarter of a mile northeast of here there is a quartz loca- 
tion with three tunnels; the lowest shows a body of sulphide ore, fifteen 
feet wide, over two hundred and fifty feet vertically beneath the surface, 
striking southeast and northwest and dipping about 70 degrees to the north. 
Returning to the main Castaca Canon and continuing up the creek three 
miles further, through sandstones and conglomerates, we reach the mouth 
of the Little Castaca Creek. This, like the main creek, gives opportunity 
to study some fine exposures of sandstones and conglomerates. At a dis- 
tance of two miles beyond the mouth, traveling easterly, we come upon a 
large belt of lioiestone several miles long, ranging east of north, west of 
south, about one hundred yards wide. This limestone is bordered on the 
north by granite. Some prospecting has been done here and ore said to 
contain silver found. Specimens found showed iron sulphides. 

Parallel with this limestone is a quartz location known as the Great 
West, striking 15 degrees east of north, dipping 47 degrees to the west, at 
an altitude of two thousand four hundred feet. The ore is said to assay 
$28 per ton in silver. In this vein a layer of mountain leather (asbestos) 
was found next to one wall. Several prospect cuts and tunnels have been 
started, but no regular mining developments. Where the limestone breaks 
over the top of the hill fine specimens of aragonite showing the concentric 
ring formation were found, also specimens of calcite. Overlying the lime- 
stone is a calcareous sandstone containing shells, but mostly in a crushed 
and mutilated condition. 

In continuing still further up the main Castaca, the canon goes by the 
name of Salt Creek, from the salt pools that are found near its head, filled 
with salt in a mushy condition. In several places in the canon and in 
some of the smaller side canons the clay slates and shales show a white 
efflorescence which has a sweetish, puckering taste, presumably alum. 
About one and a half miles southwest from Newhall, in some low-lying 
sandstone hills, a Mr. Brophy is mining for coal. He has started an 
incline drift on one of the larger bituminous strata, on the same dip as the 
strata have, 25 degrees north. The strike is east and west. This stratum in 
the end of the drift is thirty-two inches thick, and above it is a layer of 
thirty inches of fire-clay. The roof is ferruginous sandstone, containing 
strata of shells in places. Toward the bottom of the drift the carbona- 
ceous matter becomes more compact, assuming in places the appearance 
of lignite. They say they have had it tested and it contains 72 per cent 
carbonaceous matter and 26 per cent ash. 

As the oil wells of the Pacific Oil Company and the California Star Oil 
Company have been visited and discussed both by Professor Goodyear, 
E.M., and Mr. Silver and others, in previous reports of the State Mining 
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Bureau, I will merely refer to them, to note that a very interesting experi- 
ment has been in course of progress during the past season. At Well No. 
19 of the Star Oil Company they are putting down a well for the first time 
in California with the diamond drill. At the time of my visit they had 
obtained a depth of over four hundred feet (at the present writing they 
are down eight hundred feet, and will soon commence pumping). As 
compared with the old style of drilling, the advantage they expect to derive 
lies in being able to tell exactly the nature, thickness, and inclination of 
the strata they pass through. Another advantage is gained by always 
having a perfectly straight hole, thus saving the time required sometimes 
in the other method in rimming out a crooked hole. 

As the tool does not get stuck in the hole, there is no time spent fishing 
for lost drills. The speed in putting the hole down is not as great as with 
the old style, and in soft, putty-like ground it does not seem to work at all, 
as the diamonds become clogged, shutting off the water. TJp to the pres- 
ent time they have averaged about a foot an hour when drilling, a much 
slower progress than is made in the old style of drilling. The principal 
objection among practical oil men to the diamond drill is that it necessi- 
tates the constant presence of water in the hole, which presses back the 
oil. During my presence at Well No. 19 some interesting specimens of the 
core were obtained, containing very perfect shells, in the oil-sand strata. 
Since last year the company has five new wells down. The production is 
about the same — in the neighborhood of four hundred barrels per day. 
They find that their productive ground extends a good deal further east 
than they had expected, and they have just erected the plant to sink a 
well on this new ground, which will be designated as Elsmere No. 1. 

The California production of oil is a matter of vast importance to the 
State, and is yet only in its infancy. A thorough study of the oil measures 
as to their thickness, regularity, and occurrence would be of great lasting 
benefit to the County of Los Angeles especially, as it is by far its most 
important mineral production. This is the more to be desired, as the oil 
measures in Pennsylvania and the Eastern States being difi^erent — more 
simple, in fact — are not a sufiicient guide for the complex conditions found 
on this coast. A special geological map of the oil lands of Southern Cali- 
fornia, though hard to execute on account of the extreme ruggedness of 
the country in part, would repay the cost and labor expended on it mani- 
fold. 

The California production of oil has not reduced the importation of 
illuminating oils, as up to the present time the eastern oil has been found 
more fitting for that purpose; but experiments looking in that direction 
are being all the time made, and some very good samples of illuminating 
oil have been produced. The main trouble seems to be too large a percent- 
age of the heavy hydrocarbons, causing it to smoke when exposed to 
drafts. California oils are mostly used for fuel and as lubricants, and in 
the latter capacity they have almost entirely replaced the importation of 
foreign oils. 

The eastern part of the California Star Oil Company^s ground, where 
they are now starting the Elsmere Well No. 1, can be very thoroughly 
examined through a small canon that enters near the San Fernando road 
about two miles south of Newhall, and which continues to the divide of 
the San Fernando Range, not far from where Grape^dne Canon heads, on 
the south si(ie of the range. In the debris of this canon we meet with 
granites, argillaceous shales, oil sandstones, bituminous and fossiliferous 
sandstones, bituminous shales, and asphalts and porphyries. The sand- 
stone blufis that mostly form the walls . of the ca^n, a jp-an-i|^ heavy- 
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bedded, striking to the north and south and dipping about 58 degrees to 
the west. In these sandstones, toward the lower strata more especially,, 
we find remains of helix, ostraea, spirifer, and other shells. This sand- 
stone seems to overlie the argillaceous shale, which is traversed by bands 
of bituminous shale, from which, in numerous places, the bitumen exudes- 
and gathers in pools on the bottom of the cafion. 

In several waterholes in the course of the canon evidences of the pres- 
ence of oil were distinctly perceptible. The water here was alkaline, and 
the shale in several places bore a white efilorescence. After passing up 
the canon quite a distance it contracts until it is not over six feet wide^ 
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and is here divided by a narrow wall of sandstone, as seen in the section- 
in Fig. 5. On both sides of this dividing wall, as also on the left hand 
wall of the canon, are, at irregular intervals, about four feet above the bot- 
tom of the canon, nodules of sandstone imbedded, about one or one and 
a half feet in diameter, looking as if carried up and lodged by a tide. 
The aneroid showed here an altitude of one thousand four hundred feet. 
About half a mile beyond this divide we find a large amount of shell 
remains. The top of all these strata on the main divide is capped over 
with a very dark limestone. 

LOS ANGELES CITY. 

The City of Los Angeles is situated in a valley of the same name, which 
extends from the ocean back in an easterly direction about thirty miles, 
gradually sloping up from sea level to an altitude of one thousand five 
hundred feet. The low-lying hills in the immediate neighborhood of the 
city are unaltered clay shales and sandstones, striking northeast and south- 
west, with a dip of about 50 degrees southeast, occasionally interstratified 
with thin layers of gypsum and lime. Some of the exposures in these 
bluffs are very distinct and interesting, as the accompanying figure (Fig. 6), 
taken from a bluff beyond the old depot on the road to Verdugo, shows. 
In several localities in and about the city, wells for oil and gas have been 
bored. About nine miles from the town to the north, in what is known as 
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the Rosenkrantz Tract, Section 18, Township 3 south. Range 13 west, S. B. 
M., gas has been struck in sinking for artesian wells, but in what quantity 
I failed to ascertain. To the south and west, on some of the low-lying 
hills, exudations of asphaltum can be seen emerging under the gravel. 
All the clays which surround and in part underlie the town furnish an 
excellent material for brickmaking, for which purpose it is largely used, 
several large brickyards being in active operation 

GRAPHITE 

Northeast from Los Angeles, about twelve miles distant in the San 
Rafael Range of mountains, close to the road in Verdugo Canon, in Section 
4, Township 1 north. Range 13 west, we find a deposit of graphite between 
walls of micaceous clay schist, coursing north 25 degrees west, and dipping 
80 degrees to the west, at an altitude of one thousand eight hundred feet. 
This vein, where it has been uncovered, shows a width of about twenty 
feet. The parties who control this property state that they have had it 
tested, and that it contains between 60 and 70 per cent of carbonaceous 
matter, with some iron. It is favorably situated for working, being but a 
short distance from the Glendale and Los Angeles Railroad, to which a 
siding could be made. A drift of about forty feet in length at the level of 
the road would crosscut the vein at a depth of fifty or sixty feet, and this 
is what the owners purpose doing. 

Not far from this deposit, in a low range of hills three miles from the 
main range, at an altitude of eight hundred feet, is an extensive calcite 
deposit, coursing north 45 degrees east, and dipping 87 degrees east; also,, 
in the near neighborhood, some sulphur springs. 

SANTA MONICA 

Going from Los Angeles by way ol the railroad to Santa Monica, we 
skirt to the south of the Santa Monica Range, which has a northwest and 
southeast trend. This range terminates in abrupt bluffs facing the ocean, 
at an altitude of from seventy-five to one hundred feet, and shows unaltered 
clays and sandstones overlaid in places with partly cemented gravel, espe- 
cially around the neighborhood of Arch Rock, which is formed entirely of 
cemented gravel, partly worn away by the action of the waves. 
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About four miles up the coast and about one hundred rods up one of the 
small canons that discharge on the beach, there are some bituminous 
shales exposed coursing northwest and southeast and dipping at an angle 
of about 10 degrees to the east. Here some parties started a tunnel for coal; 
they have gone in on the pitch of the strata about two hundred feet, but 
would not give any information as to the result of their labor. Beyond 
Arch Rock the coast line swings out to the west until it reaches Point 
Dumas, where there is a large deposit of diatomaceous earth. Large pieces 
of this rock become detached and fall into the ocean, and are washed across 
the bay to the neighborhood of San Pedro. Turning to the southeast from 
Santa Monica and following the beach line, we find the same kind of bluffs 
coming down to the edge of the water, dipping slightly (about 10 degrees) 
inland, forming a tableland, over which the road passes. This mesa is 
indented and cut up by small canons draining down into the ocean. 

Two or three miles before reaching Redondo Beach we find some bluffs 
of very fine, pure clays of a yellow, brown, and ocher tint, very suitable for 
mineral paints, for which they have been successfully tested by practical 
painters. Opposite the coast here is the Island of San Catalina, which 
belongs under the jurisdiction of Los Angeles County, and of which we 
will speak later. 

SAN GIABRIEL. 

From Los Angeles to the east, going along the flank of the San Gabriel 
R.ange, we come to the canon and creek of the San Gabriel. The canon is 
very tortuous in its course, the banks extremely rugged, showing the effects 
of heavy denudation on its naked metamorphic rockbound sides. The 
whole country gives evidence of violent disruptions. Three or four miles 
up this canon we find the works of the Victoria Gold and Silver Mining 
and Milling Company, an English company holding several claims, two 
of which are patented, in Sections 12 and 13, Township 1 north, Range 10 
west. 

They have a beautiful little ten-stamp mill arranged for the Boss con- 
tinuous process, run by two breast wheels. The company has made a 
large number of excavations, but as the mill had never ran, and we could 
not find any ore dump, and all parties connected with the works were 
extremely reticent, we presume the vein or veins must be small, if pres- 
ent at all. The company themselves claim to be still prospecting. 

In the same section, but further up the mountain, are the Kelsey and 
Mint claims, which have been the cause of so much excitement in Los 
Angeles in the last two or three months, on account of the amount of 
native silver said to have been found there, and on account of the combi- 
nation of silver and cobalt ores, similar to ores found formerly in Schnee- 
berg, in Saxony. Nobody was at work there at the time of our visit, and 
the works were locked up. The following statements are taken from a 
report that was made on the property by a Mr. Roberts: He states that a 
fault south of the vein displaces about eight hundred feet of the vein. 
On the south side of the fault is micaceous sandstone. He gives the dip 
as 25 degrees to 30 degrees east, the strike north and south, and the width 
of the vein from four to six feet. On the north side of the fault consider- 
able hornblende is in the rock, inclining it to gneiss, but more massive than 
schistose. He states it to be a true fissure vein, and gives the following list 
of minerals as occurring: Native silver, silver glance, chloride of silver 
accompanied by carbonate of copper, iron oxide, black oxide of manganese; 
to which he might have added erithrite, cobalt glance, and earthy cobalt. 



LOS ANGELES COUNTY. 



209 



The gangue, according to the report, consists of baryta, chalcite, and 

^^Further up the canon, in Sections 21 and 22, Township 2 north, Range 
9 west, S. B. M., parties are working the auriferous gravels that flank the 
mountain side. They have more resemblance to the pliocene gravels of 
the northern counties than the auriferous gravels observed in Soledad 
Cafion, and in Palomas Canon and its tributaries. a^.n . <u^r7 

The gold from these gravel deposits is rough, and worth from $16 to *17 
per ounce. A good deal of prospecting has been done on the mountam 
ranges bordering on the San Gabriel Canon, and we were shown specimens 
of silver, lead, and silver copper ores, said to have been found on the west 
branch of these mountains, which, if present in any appreciable quantity, 
would give a great impetus to the mining business in this section. Follow- 
ing along the flanks of the Sierra Madre, on the southeast side of one of 
the spurs running down towards Pomona Valley, near Lordsburg, about 
four miles from the railroad, in Section 26, Township 1 north, Range 9 west, 
S B M., parties have opened a quarry of building stone, at an elevation 
of one thousand three hundred and fifty feet. The rock is a red, fine- 
grained eruptive rock, coursing north and south, and dipping to the east 
at an angle of 75 degrees; it is bordered by a red gneiss rock, which is 
also to be quarried for building purposes. The parties claim a very high 
crushing coefficient for it; also that it is absolutely indestructible by fire, 
having been repeatedly heated to a white heat and thrown into water with- 
out checking in the least. 

PTJENTE. 

As this section of the county has been visited and described by Prof. 
W A. Goodyear, E.M., in the State Mining Bureau Report for 1887, I will 
merely add that at present they have fourteen wells, situated in Sections 
34 and 35, Township 2 south, Range 10 west, S. B. M. Their average 
depth is one thousand feet. All the oil is brought to Los Angeles, where it 
is mostly used for fuel purposes. There seems to be more shale than sand- 
stone here, as compared with the Pico Wells. 

SANTA ANA. 

In the Santa Ana Valley, six miles from the town of the same name, in 
a westerly direction, at a place called Fairview, a number of artesian wells 
have been sunk with favorable results. They were sunk through strata of 
gravel, clay, and sand to a depth of over one hundred feet m some cases. 
In one of these, at a depth of eighty-seven feet, the drill passed through a 
large redwood log, a species of timber that is not found anywhere m the 
neighborhood at the present day. In another well that was sunk to a 
depth of over one hundred feet, the drill brought up twigs of oak, and also 

acorns 

To the east of Santa Ana, in the neighborhood of Santiago Canon, on 
the spur coming down from the main range, lead, silver, and quicksilver 
ores have been found. The ores were shown us, but as the locations had 
not been secured, the exact locality was withheld. 

EL TORO. 

At El Toro Station, on the Santa Fe road, about three miles south of the 
railroad, is a deposit of limestone cropping out^oyer the^ surface, aUeast 
over an area of twelve or fifteen acres. "^^ ' ^'-^ ^ ^ 
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on the banks of which there is a highly tenacious clay that, used in con- 
junction with the limestone, will form a cement equal to the best Portland. 
Specimens of this clay were sent to the noted porcelain factory in Meissen, 
in Saxony, It made a fine quality of chinaware, but all of a pink color. 
The depth of this limestone or, indeed, its extent in any direction, could 
not be accurately stated, as the formation lies very flati and no explorations 
have been made to prove it. It is fossiliferous, and is overlaid with arena- 
ceous shale impregnated with salt. Not far from this, and possibly forming 
apartof it, we find, at the Modjeska switch, another bed of shell lime, which, 
with clay, makes good artificial cement. Here we have a distinct bed of 
clamshells striking northeast and southwest, dipping 10 degrees south, 
five feet thick. It is overlaid by fossiliferous sandstone and underlaid 
with limestone. Several years ago parties undertook to burn lime here, 
but owing to wrong dimensions of the furnace, and possibly admixture of 
adverse substances with the raw material, the enterprise failed, (See State 
Mining Bureau Report, 1889, p. 865.) 

SAN JUAN OAPISTRANO 

Prom El Toro to San Juan Capistrano is a distance of nineteen miles by 
railroad. The town is partly surrounded by low hills of soft fossiliferous 
sandstones, which extend down to the ocean, about two and one half miles 
distant. The altitude is three hundred and fifty feet. The range courses 
north and south, and dips slightly to the west. Two creeks run through 
the old Mission town, and unite before entering the ocean. The road north- 
west along the beach takes up over the mesa, which butts onto the ocean 
in bluffs of about one hundred feet in height, composed of unaltered sand- 
stones and shales, and in some few places beds of cemented gravel. Along 
this beach in the debris, among other minerals, we found a specimen of 
chrome mica (fuchsite). Half way between San Juan by the Sea and 
Arch Beach is a dry creek that in the rainy season flows quite a body of 
water, and is called Salt Creek, Near where it has its head on the mesa 
the Mexican sheepherders procure rock salt and give it to their American 
neighbors when asked for it, but they will not divulge where it is obtained. 
Near where Aliso Creek empties into the ocean, and back inland a short 
distance, bituminous shales crop out, coursing apparently north 30 degrees 
west, and dipping at an angle of about 15 degrees. Arch Beach, a seaside 
resort, is situated seven miles north of San Juan. Back from there, about 
two miles on the range, a large amount of fossilized wood is picked up 
laying over the surface of the ground. At Arch Beach the bluffs are com- 
posed of layers of conglomerate rock and unaltered sandstones, with very 
thin streaks of limestone banded through it. The dip here is about 40 
degrees to the west. 
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LASSEN COUNTY. 

By E. B. Preston, E.M., Assistant in the Field. 

As inadvertently some mistakes were incorporated in last year's report, 
in reference to the principal mining camps of Lassen County, the follow- 
ing partial repetition and correction has been made. 

Lassen County, bordering on one of the best mining counties of Califor- 
nia, being separated from Plumas County by a spur of the Sierra Nevada, 
has, so far, developed but little mineral wealth, a few claims having been 
prospected on Diamond Mountain, near Susanville, the county seat, that 
have yielded some gold. Veins of silver and gold ores have also been 
found on the southwest side of Eagle Lake, but mining as a regular busi- 
ness has only been prosecuted in the extreme north of the county, sixty 
miles north of Susanville, and nine miles from the Modoc County line, in 
what is known as Hayden Hill Mining District. This hill, named after 
one of the first locators, who is buried there, is one of the highest points 
of a spur running out on the eastern slope of the Sierra Nevada; its alti- 
tude is given as seven thousand five hundred feet. The mines were dis- 
covered nearly twenty years ago, since which time they have been more 
or less continuously worked, yielding to the world^s gold supply a little 
over $1,000,000. 

At the present date there are nine mines being worked on the southwest 
side of the hill, the most of which are extracting pay ore in more or less 
quantities. 

The whole of the country is covered with a volcanic flow, making it 
extremely difiicult to exploit for minerals. On the north side of the hill, 
exposures show a large bed of decomposed felsite; on the southeast side, 
are basalt and trachyte. Besides these we find conglomerates, breccia, 
altered sandstones, and arenaceous slates, with specimens of coarse-grained 
jasper, obsidian, volcanic tufa, etc. The action of heat and water are both 
plainly to be traced; in fact, it appears as if, after having been in active 
eruption in the near neighborhood of what now forms the hill, the fires 
have died out, leaving hot mineral springs to continue their solfataric 
action, until these likewise have disappeared, leaving the hill almost desti- 
tute of water. 

There are two distinct systems of mineral veins — one a series of large 
quartz veins, with a general north and south trend, and dipping nearly 
perpendicular, very much eroded near the surface, containing but little 
gold in the croppings (never more than $5 or $6 per ton) ; and parallel to 
these, at no great distance, a younger system of fissures, having about the 
same course, but with an entirely different filling, being mostly country 
rock more or less decomposed, metamorphosed, and showing a large per- 
centage of black oxide of manganese, with bowlders of quartz and quartz 
gravel, and in part, instead of a clay gouge on the wall, a layer of gold- 
bearing quartz, averaging two or three inches, firmly attached to the foot 
wall. It is on these systems of veins that the mining operations are pur- 
sued. The pay is in shoots mostly on the foot wall side. The walls are 
^either felsitic or a conglomerate, pitching toward tke olde^.|3^i»-|f|V©^s, 
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and the ore seems to be richest where the felsite forms the wall. At a 
depth of about one hundred feet all through these veins there appears to 
be a barren streak. Little side feeders, running east and west across the 
main system, contribute to enrich the main veins for short distances, run- 
ning the ore up from the usual average of $15 to $20 a ton to sometimes 
into the thousands. The gold is heavily alloyed with silver, being worth 
from $12 to $13 per ounce. Occasionally electrum is found with the gold. 
Also, from microscopical examination of the gold made at the State Mining 
Bureau, it was found that there are two qualities of gold in the veins — a 
gold that has been fused (this is found in the east and west feeders) and 
a gold that has been precipitated out of a solution (which is the quality of 
gold in the main vein) . 

None of the mines are worked to any extent below the three hundred- 
foot level. There is a great opportunity here to open all these mines 
through a deep tunnel that would cut the veins at a depth of seven hun- 
dred or eight hundred feet, but, for lack of unity and the necessary capi- 
tal, it has never been started. The principal claims are: 

The Providence, or Mount Hope. This was the first paying mine on the 
hill, and has yielded in the neighborhood of $125,000. At a depth of 
about one hundred feet they ran into a chalky clay-rock that cut off the 
pay, and for ivant of capital on the part of the owners to penetrate through 
this clay, the mine is not being worked at present. 

The Golden Eagle adjoins the Providence on the east. This is one of 
the best developed mines on the hill. It is opened by tunnels and shaft 
to a depth of about three hundred feet. It is now being worked under a 
lease. This mine has a mill and water right about two miles from the 
mine. 

North of this claim are the Brush Hill Claims, Nos. 1 and 2, formerly 
one full claim. It is now segregated. The one claim holds three fifths of 
the ground and the other two fifths. For a long time this mine kept a ten- 
stamp mill running on rock that averaged over $80 a ton. The average of 
the ore at present is $25 per ton. This mine has some water in the boi> 
torn, but not enough to require pumping engines. Brush Hill No. 1 is 
being worked by the owners j No. 2 has been under a lease. Both of these 
companies own small stamp mills, run by water power, about two and one 
half miles from the mines. 

East, and adjoining the Golden Eagle, is the Excelsior Mine, worked by 
its owners through a shaft sunk on the vein, and they are meeting with 
good success. Their vein is presumably an extension of the Golden Eagle 
vein, but thrown out of the course by a large fault. 

North of the Providence and northwest of the Golden Eagle and Brush 
Hill, is the Evening Star Company, They are working on an extension of 
the Golden Eagle and a cross of that vein with the Providence. This 
company has a shaft and a drift one thousand feet long to work through, 
that are connected at a depth of two hundred and forty feet. Besides this, 
they have a shaft down on the vein at the east end to a depth of one hun- 
dred and fifty feet. For nearly three hundred feet the tunnel went through 
a species of kaolin, that seems to dip under the hill on the north and west^ 
and which is capped on top by a conglomerate rock. This mine has been 
the most continuous ore producer, although it does not show the largest out- 
put of gold. 

The Juniper Mine has been in many respects the most remarkable of 
all the Hayden Hill mines, as in the course of three or four years, with 
four arrastras, it has produced half a million dollars; then at a depth of 
less than three hundred feet they met the clay, and since then no exploi- 
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tations have taken place. Leasers have gone over the old works, finding 
it profitable to scrape down old walls and timbers, and work over old waste 
dumps, and it is in the hands of those men to-day, awaiting some man 
with energy and capital to further develop the property. 

Adjoining this claim is the Blue Bell, which paid largely near the sur- 
face, but it is not being worked continuously at present. 

This mineral belt can be traced by croppings north from Hayden Hill 
into Modoc County, but nowhere on it has any profitable work been exe- 
cuted. 
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SAN BERNARDINO COUNTY. 

By James H» Cbossmait, Assistant in the Field. 



Volcanic cones occur in this county, and the short mountain chains and 
isolated peaks, with which the desert region is dotted, are fissured with 
metalliferous veins. Among them, gold-bearing veins charged with the 
several ores of silver occur. Copper abounds in metalHc form, and as 
carbonate, oxide, and sulphide. Ores of lead are found in veins of great 
strength. Immense bodies of iron ore are also met with, chiefly hematite 
and magnetic; the latter veins vary from twenty to one hundred feet in 
width. Pure rock salt is also found in large quantities, a more particular 
reference to which is .made under a special head elsewhere in this report 
Marble is found near Oro Grande, and in Colton, and in Old Woman's 
Mountain. Asbestus and mineral earths suitable for pigments are known 
to exist, although not yet available for commercial purposes. Aside from 
the supply by artificial reservoirs and natural sources, water can be ob- 
tained in many places in the desert, both north and south of the San 
Bernardino Eange, by sinking wells. It is often reached within a few feet 
below the surface. One hundred and twenty-one completed artesian wells 
are said to furnish thirteen million gallons of water every twenty-four 
hours. 

North of the San Bernardino Range of mountains the desert country 
contains the following mining and railroad towns: Victor, one hundred 
inhabitants; Oro Grande, one hundred and fifty inhabitants; Calico, four 
hundred inhabitants; Ivanpah, twenty-five inhabitants; Providence, fifty 
inhabitants; Barstow, one hundred and fifty inhabitants; Needles, four 
hundred inhabitants. 

Providence, Kingston, and Clark's Mountain Ranges show, at an altitude 
6f about four thousand feet, a considerable growth of timber that can be 
utilized; but below that level, the cactus, juniper, and sage, together with 
an occasional grove of mesquite, form the only fuel available. Fortunately 
the Gallup Mines in New Mexico furnish an excellent quality of coal. This 
is transported over the Atlantic and Pacific Railroad, and delivered at 
several points on the line of the road. In the near future, when the Utah 
Southern Railroad shall have extended its lines through these regions, 
excellent coal from Milford, in the Great Salt Lake Basin, can be laid 
down m San Bernardino County at a cost not to exceed $6 per ton. 

STATISTICAL, 

Within the confines of this county there are in operation sixteen quartz 
mills, dropping one hundred and eighty-seven stamps, the cost of which 
would be about $600,000. The silver bullion annually shipped from Dag- 
gett, owing to the low price of the metal, has not been so great for the past 
two years as before that time.* 

f"N"0TE.— The value of the shipments of silver bullion from Daggett is difficult to deter- 
mine, our assistant m the held having no guide in the matter, excepting by shipments 
through Wells, Fargo & Co. Estimate has been made from the opinions of business men 
in the county conversant with the facts. 
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The number of men employed in mining in this county is estimated at 
seven hundred. 

THE TOWNS. 

Victor is a station on the California Southern Railroad, and has an alti- 
tude of two thousand seven hundred and thirteen feet above sea level. It 
is the enterpot and depot for the mining districts situated in Holcomb and 
Bear Valleys, for the Old Woman's Springs, and the Morongo Gold and 
Silver Mines. It lies twenty miles southwesterly from Ord Mountain Dis- 
trict. Close to the town are large quarries of excellent granite, which are 
constantly worked. The stone finds a ready market in the southern part 
of the State. 

Oro Grande is situated on the banks of the Mojave River, about forty- 
five miles northerly from the City of San Bernardino. Lime is at present 
the principal product. It is shipped in large quantities to various parts of 
the State, and also to Lower California. Two large, double, patent kilns 
are kept constantly burning to supply the demand, and the business gives 
employment to a number of quarrymen, kilnmen, woodchoppers, and 
tpfi TYi sters 

The adjacent hills and low ranges of mountains, within a radius of from 
ten to twelve miles, have long been known to contain veins of gold, silver, 
lead, and other minerals, which, owing to their rebellious character, cannot 
be worked by the ten-stamp mill erected for the purpose. 

Difiiculty in reducing these refractory ores will soon be overcome, how- 
ever, as a fifty-ton smelter is being built for their special treatment. 

The motive power will be water supplied by a ditch from the Mojave 
River, carrying one thousand five hundred miner's inches, with a thirty- 
foot pressure head at the outlet. ^ i-r 

Barstow lies at the junction of the Atlantic and Pacific and the Cahfor- 
nia Southern Railroads, and has an altitude of two thousand one hundred 
and five feet above sea level. Water for power is easily obtainable from 
the Mojave River, upon the south bank of which the town is situated. 

Daggett is on the line of the Atlantic and Pacific Railroad, at an alti- 
tude of two thousand and two feet above the sea. It is situated near the 
banks of the Mojave River, about eighty-five miles in a northerly direc- 
tion from the City of San Bernardino. This town is the receiving and dis- 
tributing point for the extensive silver mines of the District of Calico, Ord 
Mountain, Lava Beds, Alvord, Solo, Silver Lake, Resting Springs, and the 
whole of the southern part of the Death Valley country. A great quantity of 
crude borax is shipped from Daggett, the product of mines in Cahco Range, 
distant some twelve miles northerly from the railroad. 

Calico was laid out as a town in 1882, and at that time active mining 
operations were commenced. • i -i tt 

The first mill for the reduction of ores in this district was built at Haw- 
ley's Station, and after running about five years, caught fire and was con- 
sumed. During this period the town increased in size and population till, 
between 1882 and 1884, it became a place of eight hundred inhabitants. 
In the latter year it was almost wiped out by fire, but was rapidly rebuilt, 
this time with good, substantial edifices. But, unfortunately, in one year 
from the date of the first burning, a second conflagration laid the town m 
ashes. From the happening of the last calamity until the present time 
Calico has just about held its own. 

Should the present Congress declare itself on the silver question m a 
way to enhance the price of that metal, there are many low-grade mines 
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lying almost within the town limits of Calico that can be worked with 
profit. 

MOUNTAIN RANGES, 

In places on the northern slope of the San Bernardino Range of mount- 
ains, unaltered sandstones occur in immense quantities, particularly in the 
vicinity of Holcomb Valley. The elevation of the summit at Cajon Pass is 
three thousand eight hundred and nineteen feet above sea level. 

Ord Mountain, 

Eagle Peak is the name of the summit of this important eminence, and 
stands a marked feature in the landscape. Its central axis is granitic, with 
a northwesterly and southeasterly strike. Feldspathic, porphyritic, and 
many kinds of igneous rocks occur; both talcose and magnesian rocks are 
also seen. 

The Lava Bed Mountain. 

This mountain is a prolongation, in an easterly direction, of the Ord. 
Its course and stratification are north 22 degrees east. Clark's Peak dom- 
inates all others in the range, rising to an elevation of four thousand five 
hundred feet, and lies twenty-six miles easterly from Daggett in an air line. 

The axis of this range is granite, so much metamorphosed by subter- 
ranean heat and thermal waters that its character is scarcely recognizable. 
Being in the immediate vicinity of two very distinct volcanic vents, within 
four or five miles easterly, it has felt their effects. This mountain is trav- 
ersed by fissures, the strike of which is north 70 degrees west. They are 
filled with quartz and brecciated volcanic products of many varieties of 
rock. 

Victor Mountain, 

In this granitic range lie valuable quarries that are being worked and 
rapidly developed. The range is two miles long by one wide, with a north- 
erly and southerly strike. Lying to the north is an extensive Ume belt one 
mile in width, the strike of which is easterly and westerly, with a longi- 
tudinal extent of about twelve miles, where veins carrying gold, silver, 
copper, and lead occur. 

Oro Grande Mountain, 

This mountain is an isolated peak ten miles long by five wide at its 
widest part. Its direction is northerly and southerly, stratification north- 
east and southwest, formation largely volcanic, and composed of porphyritic 
rocks, volcanic debris, and a brecciated mass of material, through which 
run strong dikes and veins of metalliferous rocks. 

The Avawatz Range, 

About sixty miles in an air line, nearly due north of Calico, lie the Ava- 
watz Range of mountains, which rise to an elevation at the highest summit 
of a little more than five thousand feet. 

The axis of this range is similar to that of the Ord Mountain, which it 
resembles in a marked degree, both as to the character of its various rocks 
and their mineral contents. The course of this range is northwesterly and 
southeasterly; length about twenty-five miles; width about twenty. On 
its slope, and bordering on the western side of Death Valley, are found 
many valuable saline deposits. 
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Kaolin and foliated talc of the finest quality are also found in great 
abundance. Near the summit of the highest peaks some rich veins and 
deposits of gold, silver, copper, and lead have been discovered, and, ten 
years ago, were extensively worked. 

About thirty miles easterly from Cave Springs, located some two miles 
and a half easterly from the summit of this mountain range, and on the 
road between Daggett, the Amargosa Borax Works, and Resting Springs 
Mines, a high range of mountains, gloomy and desolate-looking, loom up. 
This is the first range encountered after crossing the southern rim of the 
Death Valley basin, and is distinguished by almost perpendicular peaks; 
the highest, Kingston Peak, is a prominent landmark. The range and the 
peak, with the spring at its base, are named after Kingston, a former mail 
carrier between Salt Lake City and San Bernardino. On the northerly 
end of this range large deposits of argentiferous galena are found. These 
were extensively worked at Tecopa, once a flourishing mining town. 

The general character of the rock is limestone (idolomitic). About six 
miles northerly from the above named place, in a low range, apparently an 
offshoot from the main one — the Kingston Mountain and District — occur 
the extensive argentiferous lead deposits that surround Resting Springs. 
Northward from the springs the range is badly broken, until finally lost in 
Ash Meadows, twenty-five miles distant. 

Traveling about forty miles in a southeasterly course from Tecopa 
Clark's Mountain is reached, a place famous for the richness of its silver 
deposits. Its axis is a hard, blue limestone. The mining town of Ivanpah 
is situated at the southern base of this short range of mountains; on the 
southwesterly slope the Mescal mines and mill are located. Providence, a 
mining town in Trojan District, in the Providence Range of mountains, 
lies forty-two miles almost due south from Ivanpah. It is on the south- 
easterly slope of the range, in a region noted for the amount of rich silver 
and gold ores extracted from the many veins and deposits found within its 
confines. Southeasterly, at a distance of forty miles, the peculiarly marked 
range known as 

The Old Woman^B Mountains 

Is reached, its extreme northerly point being eight miles distant in an east- 
erly direction from Danby, a watering station on the Atlantic and Pacific 
Railroad. In the northwesterly portion or end of the range, and in the 
granitic and slate formations, small ledges, very rich in gold and silver, 
have been discovered within the last two years. During the same time a 
large and extensive ledge of carbonate of lead and galena was found, and 
developed considerably. This important ledge is traceable about eight 
miles. It runs through the mountain from its extreme northeasterly end 
to the extreme southwesterly extension, varying in width from ten to fifty 
feet. At the extreme southerly end, in a dolomitic limestone formation, 
some rich veins of silver-copper glance and horn silver have also been found ; 
but, owing to the scarcity of water, little prospecting has been done upon 
them as yet. 

Thirty-five miles from the above mentioned range is a well known land- 
mark called 

Old Dad^s Mountain^ 

Which forms the southerly extension of the Providence Range of mount- 
ains. Standing out in desolate boldness, its lofty summit is covered with a 
scanty growth of scrubby nut-pine and juniper. The formation is granitic 
and porphyritic. Small ledges rich in gold have been found near its 
southeastern base, where a limitecLamqunt of development has been made. 
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In the mountains bordering on the west side of the Colorado River there 
has been but little prospecting and but scanty mining development. 



RIVERS. 



The Mojave, 



The most important river in the desert of the same name, is formed by 
three forks, which take their rise at Halcomb Valley, in ^he San Ber- 
nardino Range of mountains. 

From its source the course is northerly for a distance of seventy-five 
miles in an air line; it then takes an easterly direction for sixty miles, and 
finally sinks in Soda Lake. Within its entire length, about two hundred 
niiles, the river in the dry season rises to the surface, and afterwards sinks 
eight times. Its first disappearance is at the forks, twelve miles above 
Victor, and its flow is subterranean for a distance of twelve miles. It rises 
at Victor and sinks again in the sand for five miles; appears again near 
Oro Grande, runs on the surface for five miles, and sinks between that 
place and Cottonwood Station, on the line of the California Southern Rail- 
road; rises at Cottonwood, is visible for one mile, then sinks for a distance 
of fifteen; rises at Barstow, and is seen at this point for half a mile, then 
disappears for six miles, coming to the surface at Fish Ponds, runs a mile 
in view, and goes out of sight again for twelve miles. Coming to the sur- 
face again at Ha wley- 8 Station, this hide-and-seek river runs for about half 
a mile, then sinks and is not afterwards seen until Camp Cady is reached; 
here it is visible for a mile, where it sinks again for eighteen miles to rise 
once more at Cave Cation. From this point the flow is visible for ten miles, 
till the river sinks for the last time near Soda Lake, excepting in the season 
of floods; then it rises twenty miles below the lake, and^after uniting with 
the Amargosa disembogues into Death Valley near Saratoga Springs, 
During the spring months the river attains considerable volume, owing to 
the supply from melting snows, and is impassable where not bridged, 
excepting a few fords or crossings. From seven to nine months in the 
year the Mojave seldom carries less than ten thousand inches of water, 
miner's measurement. 

Furnace Creek 

Rises on the westerly slope of the southerly end of Grapevine Mountain, 
in the Death Valley or Funeral Range. It receives its supply, about two 
hundred inches, miner's measurement, from a spring pure and cold, and 
runs in a westerly direction for about three miles; then sinks in the sands 
of Death Valley. From this creek the extensive borax refining works of 
William T. Coleman & Co. obtain a supply of fresh water for domestic and 
other purposes. 

The Amargosa 

Has its source in the State of Nevada, about thirty miles southeasterly 
from the State Line Gold Mines in Gold Mountain, and makes its first 
appearance at the northerly end of the oasis in Nye County of that State. 
Its general course is southerly until after passing through the Amargosa 
borax fields, near Resting Springs, down through a deep canon, close to 
the Salt Springs Gold Mines. There it suddenly changes to a direction 
almost due north, and is finally lost sight of near Saratoga Springs, Death 
Valley. The length of the Amargosa is about one hundred and forty 
miles. 
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It repeatedly comes to the surface, flows a short distance, and then 
sinks, its waters being absorbed by the sandy material, until a higher 
plane of bedrock is reached, when they emerge again to view. 

During its flow the river takes up to its full capacity the alkaline salts 
in the soil through which it courses. When it comes to the surface the 
water is surcharged with them, and forms a dense briny solution, so penl- 
ous that, though to the eye it appears pure and wholesome, death follows 
to the man or beast that may chance to drink of the stream. When the 
action of the sun evaporates these fatal waters, the residue is soda, borax, 
and other alkaline substances. 

The Silver Valley Land and JVater Company, 

At Daggett the" Submerged Dam and Water Company " has been incor- 
porated, and works are being constructed to utilize the subterranean waters 
of the Mojave River as a motor, and for irrigation. 

A submerged dam one thousand six hundred feet in length by twelve feet 
in height is being constructed at Fish Ponds, about three miles above Dag- 
gett on the river. The purpose of this dam is to convey the hidden waters 
of the river from this point by canal, flume, and pipe to and below the 
town. This will require three miles of canal, one thousand five hundred 
feet of tunnel, two thousand six hundred feet of pipe, and two thousand 
feet of fluming. The canal will be twenty feet wide at the top, fifteen feet 
wide at the bottom, and five feet in depth. Water will be taken out four 
feet below the surface, at an elevation of two thousand and fifteen feet 
above the sea, and discharged at a height of one thousand nine hundred 
and seventy-five feet, thus furnishing power for machinery and mills, and 
also sufficient water to irrigate a large tract of valuable agricultural land 
lying below the point of discharge. , . v .i 

The capacity of the canal will be fifteen thousand miner's inches; the 
grade, fourteen feet to the mile. The submerged dam will be a substantial 
structure of concrete cement and stone, of sufficient thickness at its base, 
resting on a bedrock of granite. Three reservoirs will be built on the line 
of the canal, each to contain five million gallons of water. These reser- 
voirs will affbrd place for surplus water in the flood season. 

Below the discharge point lie two hundred and eighteen thousand acres, 
surveyed and suited for agricultural purposes, a portion of which is owned 
by the company proposing to construct this canal. 

Wheat and other cereals can be grown, also alfalfa and vegetables, 
together with citrus and semi-tropical fruits. u ]j i 

Outside of the company's possessions there is an area of one hundred 
thousand acres of the same kind of land, susceptible of irrigation. The • 
waters of the projected canal can be taken to Soda Lake through Cave 
Canon, and eastward as far as the valley lying south of Lavic Station, on 
the Atlantic and Pacific Railroad. 

The Irrigating Ditch 

Running from Lytle Creek, in the eastern part of the San Gabriel Mount- 
ains, is twelve miles long, and carries fifteen hundred miner's inches of 
water. Its dimensions are: four feet wide on the bottom, six feet at the 
top, and two and one half feet deep. It is cement lined, the grade two 
hundred feet to the mile, and the cost per mile $8,000. 

This ditch irrigates six hundred acres in the northwest part of ban Ber- 
nardino County. The irrigation season commences in April and ends in 



Digitized by V^OOQLC 



220 



REPORT OF THE STATE MINERALOGIST. 



October. Extensive reservoir sites can be secured on the line of this ditch. 
Catchment basins are numerous and not expensive to construct. 

A large amount of water, much needed for irrigation purposes in thi& 
region, is allowed to run to waste. 

The Oro Grande Canal. 

At Oro Grande, a canal from the Mojave River carries one thousand seven 
hundred inches under a four-inch pressure, and has a thirty-two-foot press- 
ure-head at delivery. This has been utilized for power to drive a ten-stamp 
mill, which IS lying idle at present; the power will be used to run the fifty- 
ton smelter now being erected at this place. 

VOLCANIC PHENOMENA. 

At a place on the line of the California Southern Railroad, below the 
Point of Rocks Station, the first strong evidence of volcanic action may be 
observed. The rocks are metamorphosed and discolored; red, blue, yellow, 
purple, and green stains meet the eye. Signs of volcanic activity are seen 
from this point in northerly, northeasterly, and easterly directions for a 
distance of eighty-five miles. Volcanic cones occur, with craters on their 
summits, in many places. Streams of once molten lava, as- fresh in appear^ 
ance as if they had just ceased flowing, cover large areas. 

The first volcanic cone of note is in the Ord Range, ten miles south 10 
degrees east from Daggett; its lava flow was northerlv, and discharged 
mto what is now a dry lake, a basin-shaped depression lying east of Warm 
Springs. The next occurs in an easterly direction from Daggett, and dis- 
tant from that place twenty-four miles. The flow from this crater was 
westerly six miles, and emptied into the same lake or basin. 

The next extinct crater is of greater dimensions than the last mentioned, 
and IS situated three miles easterly. The lava flow from this crater was 
easterly, discharging into another dry lake in Section 31, Township 9 north. 
Range 3 east. This cone has an elevation of about four hundred and fifty 
feet, with a base diameter of three thousand feet; the width of the crater 
at the summit is seven hundred and fifty feet, by one hundred and fifty 
feet deep. At that depth its pipe or shaft has an outlet, through which the 
lava was discharged. Dry Lake No. 2 has an area of about twenty-four 
square miles, on which two wells have been sunk, respectively sixty and 
ninety feet in depth, through earthy and volcanic debris. On reaching the 
lava an inexhaustible supply of nearly fresh water is obtained. 

Southeasterly from this, at a point two miles and a half northerly from 
. Ludlow Station, on the Atlantic and Pacific Railroad, four volcanic vents 
are found. Eighty miles distant, on the line of the same railroad, lying 
southwesterly from Siberia Station, another extinct volcanic cone may be 
seen, much larger than either of the others described. Easterly two others 
occur between Bagdad and Amboy Stations. There are eleven altogether, 
the two last mentioned being the easterly extremity of this special volcanic 
disturbance. From this.point to the Colorado River, a distance of eighty 
miles, no evidence of volcanic action is met with. 

Forty-five miles northerly from Bagdad Station, In Township 13 north. 
Range 12 east, San Bernardino Meridian, a volcanic center occurs where 
six extinct craters are seen, the lava flow from which covered the entire 
township site with scoric and molten masses. 

The flow from these vents took a westerly course, and discharged into 
boda Lake, the surface of which is now covered with an efflorescence of 
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salt and soda over an area of seventy square miles. This lake is situated 
in Township 12 north, Range 8 east, and Township 13 north. Range 8 
east, San Bernardino Meridian. 

In the area first described, long lines of rents and fissures are seen, as 
well as craters with an immense quantity of breccia. The lava-bed range 
is a striking examj)le of the many volcanes de aqua (water volcanoes) once 
existing in the area described. 

One mile northwesterly from Daggett is Table Mountain, a marked feat- 
ure in the landscape. It rises from its base to a height of two hundred 
and fifty feet, and one mile and one half long, by three quarters of a mile 
wide. Its sides have a gentle slope, and there is a bench of tableland on 
its top. This mountain is formed entirely of volcanic debris cemented into 
a solid mass of stone, which, after being cut and dressed, is used for build- 
ing purposes in the neighboring town. 

WARM SPRINGS. 

The first evidence of thermal water in the Mojave Desert is seen at a point 
ten miles east of Daggett; elevation one thousand six hundred and seventy 
feet. These springs lie on the westerly edge of a dry lake, the dimensions 
of which are six by twelve miles. The surface is covered with alkaline 
and saline efflorescence. The lake has received the main flow of two now 
extinct craters. These springs furnish a steady flow of about ten inches 
of water, miner's measurement, varying in temperature from 50 to 85 
degrees. In quality it is pure and without marked flavor. 

In the Mojave Desert, northerly from this point, are a great variety of 
mineral springs of all temperatures from ice-cold to the boiling point. 

Saratoga Spring is situated in Township 18 west, Range 5 east. The 
temperature of the water varies from 78 to 90 degrees. 

The spring proper is a pool seventy feet in diameter, which overflows 
and forms a small lake. A person bathing in Saratoga Spring can sink 
no deeper than the chin; he stands on what is apparently quicksand, and 
the upward force of the rising water sustains him. This pool is filled with 
myriads of fish from two to four inches in length, resembling the species 
known as silver trout. As they strike the naked body of a bather, they 
cause a very unpleasant sensation. When cooked as pan fish they are good 
food, fat and palatable. Though the Chinese and Indians catch great 
quantities of them, the supply is not perceptibly diminished. The method 
of taking the fish is singular enough. A handful of cornmeal is put in a 
kettle or pan, which, on being sunk a little below the surface of the water, 
is soon filled with the finny prey. The utensil is then withdrawn, and the 
fish are ready to be fried without further trouble. The water is pure and 
wholesome, and its overflow forms a laguna, on the surface of which ducks 
and other waterfowl disport, feeding on the fish that come from these sub- 
terranean depths. 

MINING DISTRICTS. 

San Bernardino County contains within its borders the following min- 
ing districts, some of which, since their formation, have been subdivided. 
The names and boundaries of the subdivisions are given as accurately as 
possible under the circumstances. 

Gold and Silver Mining District 

Is bounded on the south and west by Deer Cre 
desert, on the east by Holcomb ValleYf^j^ed bv 
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Morongo Mining District 



Is bounded on the northwest by the Black Hawk District, easterly by the 
desert, and south by the head of the White Water. 

Brier Mining District 

Commences at the northwest corner of Borax Lake District; thence west- 
erly to the foothills to a point; thence southerly, following the foothills to a 
point; thence to the southwest corner of Borax Lake District; thence to the 
place of beginning. 

Holcomh Valley District. 

Boundaries unknown, but it comprises the area in Ranges 1 and 2 east, 
and Township 2 north. 

Borax Lake District. 

Boundaries unknown, but comprised in the area adjoining Brier District; 
twelve miles square, or four townships. 

Euby Mountain District, 

The northwest corner is Horseshoe Mountain; thence westerly to the 
north of Rattlesnake Canon; thence southerly to Antelope Springs; thence 
easterly to Gus Knight's mill; thence northerly to the place of beginning, 
comprising Township 2 north, Range 4 east. 

Twenty-nine Palms District. 

Comprising Township 1 north, Range 8 east; Township 1 north, Range 
^ east; Township 1 north, Range 10 east; Township 1 north, Range 11 east; 
Township 2 north, Range 9 east; Township 2 north, Range 10 east; Town- 
ship 2 north, Range 11 east; Township 3 north, Range 8 east; Township 
3 north, Range 9 east. 

Ibex (formerly ''^Sacramento Springs'") District 

Is bounded on the north by the old Arizona wagon road, on the east by 
the Colorado River, south by the Needles, and west by the Trojan Mining 
District, and commences at the northwest corner of Township 9 north, 
Range 20 east. 

Burrows District. 

Commences at the southwest corner of the mouth of Burrows Canon, 
where the Mojave River enters into the desert; thence up the line of the 
river to the westerly line of the Holcomb Valley Mining District; thence 
northerly to the desert; thence along and skirting the base of the mountain 
and following the edge of the desert to the place of beginning. 

Morongo District 

Beginning at the southerly corner of Warren's Well, running in a north- 
westerly line to the mouth of Rattlesnake Canon, west to Granite Mount- 
ain; thence southeast to a point in Big Meadows due west of Warren's 
Well; thence easterly to place of beginning. 

Solo District, 

Commencing at a point on the northerly end of Cronise Lake; thence 
southerly to Mesquite Springs; thence easterly to Marl Springs; thence 
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northerly to Halloran Springs; thence westerly to northeast corner of Five 
Point District; thence northwesterly to point of beginning. 

New York District, 

Commencing at the southwest corner of Township 12 north, Range 15 
east; thence north twenty-four miles ; thence east eighteen miles; thence 
south twenty-four miles; thence west eighteen miles to place of beginning. 

Exchequer District. 

Commencing at the southeast corner of Township 10 north, Range 19 
east; thence north eighteen miles; thence west twelve miles; thence south 
eighteen miles; thence east twelve miles to place of beginning. 

Grapevine District 

Is bounded on the west by a dry lake, on the east by Calico District, south 
by the Mojave River, and north by the Mojave and Death Valley wagon 
road; commencing at the southwest corner of Township 10 north, Range 1 
east, and running along the west boundary of Calico District to Paradise 
Springs, ten miles distant; west two townships; thence south ten miles; 
thence two townships east to place of beginning. 

Temescal District 

Comprises Township 3 south. Range 5 west, and Township 3 south, Range 

4 west. 

Ord Mining District, 

Beginning at the southwest corner of Township 9, Range 3 east; thence 
north eight miles; thence to northeast corner of Section 15, Township 10 
north. Range 4 west; thence south sixteen miles; thence west four miles; 
thence south twelve miles; thence west twenty-six miles; thence north- 
easterly to place of beginning at summit of the mountain. 

Black Hawk District, 

Commencing at Rabbit Springs; thence sixteen miles easterly to Old 
Woman's Springs; thence southerly to the east side of Cottonwood Canon 
along the divide of the mountain to a high point easterly from the Nichols 
Furnace in Morongo District; thence westerly to Arrastra Creek Valley, 
passing the old Morongo Mine to the summit of the range dividing Bear 
Valley from Arrastra Valley; thence westeriy along said summit to the head 
waters of Crystal Creek; thence northerly to the place of beginning. 

Trojan Mining District 

Comprises principally that section lying within the following limits: 
Commencing at northwest corner of Section 34, Township 9 north, Range 
13 east, running north eighteen miles; thence east twelve miles; thence 
south eighteen miles; thence west twelve miles to the place of beginning. 
This district has recently been subdivided into three mineral districts: 
The Gold Belt District, on the west of Providence Mountain; the Arrow 
Mining District, on the south of Providence and east of Old Dad Mount- 
ain; the Trojan Mining District proper, the remainder. 
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Silver Mountain District 



Is generally known as Oro Grande District, and commences at the old 
Stoddard Crossing on the Mojave River; thence east to Rabbit Creek;. 
thence north to the old Panamint Crossing of the Mojave River; thence 
northeast to Cottonwood Station; thence west to the county line; thence 
south to Rock Creek Canon; thence to the place of beginning. Commences 
at southwest corner of Township 4 north, Range 3 west; thence northeasterly 
to northeast corner of the northwest quarter of Township 4 north, Range 1 
east; thence northwesterly to northeast comer of the southeast quarter of 
Township 8 north, Range 4 west; thence northeast to the southwest corner 
of the southeast quarter of Township 9 north. Range 3 west; thence west ta 
San Bernardino Countjr boundary line; thence south five townships; thence 
east to the place of beginning. 

Lava Bed District 

Comprises Township 7 north, Range 4 east, and Township 7 north, Range 
6 east. 

Alvord District 

Is bounded on the west by Calico District, south by the Mojave River, east 
by Bitter Springs, north by Paradise Valley and Dry Lake. It is fifteen 
miles square. Commencing at the southeast corner of the southwest quar- 
ter of Township 10 north, Range 2 east; thence to the north boundary of 
Township 13 north, Range 2 east; thence east eighteen miles; thence 
southeasterly to southeast corner of the southwest quarter of Township 11 
north, Range 6 east; thence along the Mojave River to the place of begin- 
ning. 

Calico Mining District 

Comprises Township 10 north, Range 1 east, the south half of Township 
11 north, Range 1 east, and west half of Township 10 north, Range 2 east. 
Commencing at a point two miles and one half west of the Waterloo Mill 
or Little Red Butte; thence ten miles north; thence ten miles east; thence 
ten miles south; thence ten miles to the place of beginning. 

The Clark District 

Comprises the following area: Commencing at the southwest comer [of 
Township 16 north, Range 12 east; thence north three townships; thence 
east to State line; thence along State line to the northeast corner of Town- 
ship 17 north, Range 15 east;, the nee south two townships; thence west 
four townships to place of beginning. 

The Scanlon Mining District, 

Recently formed, is situated in Old Woman's Mountain, and is four miles 
wide by six long. 

BUILDING STONE, ETC. 

Granite, 

The Sfiearer Qvxirry is two miles and a half north of Victor, on the east 
bank of the Mojave River. This quarry produces a fair quality of granite. 
Where it has been opened, the face is fifty feet in height and seventy-five 
feet in width. The rock is bluish in color, and in texture, fine-grained. 
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pimension stone can be quarried in blocks four feet square, or larger, if 
go desired. Twelve men are employed, and operations have been carried 
on for eighteen months. 

The St John's Quarry, half a mile south of Victor, owned by the Hespena 
Land and Water Company, of Los Angeles, furnishes a good quality of 
granite for building purposes. It is of a grayish-blue color, very hard and 
compact, straight and smooth cleavage, dresses well, and takes a fine 
polish. The granite formation in which it is found rises to a height of two 
hundred feet above the Mojave River. Stone from this quarry is used m 
San Francisco for building, curbing, and street paving; also in Los Angeles, 
San Bernardino, and other cities and towns in the State. It lies in strata 
of great thickness. The overlying stratum has been opened for a length 
of seven hundred feet, and to a depth of fifty, on both the east and west 
sides of the ridge. The stone in the eastern development is less seamy than 
that in the western part, and generally of much better quality. A block 
recently taken from the east side workings measured nine by thirteen by 
sixteen feet. The strata dip easterly at an angle of 14 degrees. 

Sandstone. 

The Southern California Sandstone Company has opened a quarry and 
erected a mill at a point twenty miles north 70 degrees east from Colton, 
in the Yuciepa Mining District, above the mouth of Mill Creek, in Section 
7, Township 1 south, Range 1 west, San Bernardino Meridian. The strike 
of this stone is northwest and southeast, dip 30 degrees southwesterly. It 
consists of two varieties, one hard and fine grained, the other a yellow, soft 
and coarse. The rock cleaves straight, dresses well, and can be quarried 
in blocks of any dimensions. 

Lime Quarries Recently Opened. 

Extensive quarries have recently been opened on a blue limestone belt 
situated in the Oro Grande Mountain Range. For the reduction of this 
stone eight kilns have been constructed at Oro Grande with a capacity 
of four hundred and fifty barrels daily. The stratification of the quarries 
is from northeast to southwest. Thirty men are employed at present, and 
the production of lime amounts to one hundred barrels per day. The sub- 
sidence of the building '' boom," as the excitement was called m the south- 
ern part of the State, has materially decreased the demand for lime. The 
quarry is two hundred and fifty feet long, one hundred feet wide, and sixty 

feet in height. 

Borax. 

Extensive borax fields are worked in Death Valley, on the Amargosa 
River, by W. T. Coleman & Co. Searles Brothers own and work borax 
beds lying south of the Invo County line, and south of the Coso Mountain 
Range. The material is found on the borders of a dry lake, ninety-six 
square miles in area. Colemanite is also found in San Bernardino County, 
in the Calico Range of mountains, near Daggett, also in small quantities 
in other localities; in places occurring in a bedded form, similar to that 
of a coal measure, dipping into the hill in which it occurs at an angle of 
36 degrees, lying between walls of a dissimilar character, and would easily 
be mistaken for a true vein or a contact deposit, were It not for the sur- 
roundings and fossiliferous remains found in the underlying strata. This 
deposit is from four to nine feet in thickness, very regular in its deposition, 
with smooth walls. ^ ■ /^r^rT I C> 
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GOLD MINING. 



Following arejbrief descriptions of thefvarious gold mines in the county: 

Gold King, 

Quartz; situated in the San Gabriel Range, Section 22, Township 2 north, 
Range 6 west. Scarcely any development. 

Short and Ross, 

Quartz; situated ten miles below the head of San Gabriel River. Vein 
twelve feet wide, with a shaft twenty feet deep. A mill is being built. 

Ord Mines, 

Quartz; situated in the Ord Range. The veins or lodes lie at an altitude 
of four thousand five hundred feet above sea level, and the mines are distant 
from Daggett about fourteen miles, or nine miles in an air line through 
the Ord Range of mountains, and course for an uninterrupted distance of 
four miles, on which fourteen full locations of one thousand five hundred 
feet each have been made. The northerly end of this lode contains copper 
as well as gold, while six of the southerly locations are strictly gold-bear- 
ing, the rock from which carries from $7 to $9 per ton. At and near the 
surface the ores are free milling, but as depth is reached sulphides of iron 
and copper appear. The vein is well defined, and dips easterly at an angle 
of 70 degrees. 

The ore shoots are several hundred feet in length (four hundred feet in 
the Conpure), and have a southerly dip. Width of vein from four feet to 
one hundred (average, forty) in most of the mines. In the Conpure, as 
proved by crosscuts, it varies from sixty to one hundred feet. The vein 
can be undercut one thousand five hundred feet in length, giving backs of 
eight hundred and fifty feet. Southerly, the gold-bearing veins vary from 
eight to twelve feet in width. 

There are good roads to the district, and both water and fuel are obtain- 
able within reasonable distance. 

The Black Hawk Mines 

Are situated in the district ot the same name, fourteen miles from Rabbit 
Springs by road, or eight miles in an air line, in the Black Hawk Mount- 
ains, a spur of the San Bernardino Range. The trend of the chain at this 
point is easterly and westerly. On the northerly and easterly flanks, front- 
ing the desert, a belt of limestone occurs, extending on the line of strike for 
ten miles, and from four to six miles wide. It is bounded by the desert 
on the north and east, and on the west by granitic rocks. It is in this 
extensive lime belt that the Hecla, Calumet, Lady Alice, and Santa Fe 
locations are made, at a height of six thousand and fifty to six thousand 
seven hundred and fifty feet above sea level. They lie on a foot wall of 
rnicaceous slate, which is underlaid, in turn, by syenite, dipping into the 
hill southerly at an angle of 45 degrees. The elevation of Cushingbury 
is four thousand and eight feet; elevation of the mine, five thousand five 
hundred and sixty feet at its lower workings. 

The Rose Mine 

Is located in the Morongo Mining District, southwest from Cushingbury, 
fourteen miles distant, at an elevation of seven thousand two hundred and 
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fifty feet, and near the head of Rattlesnake Canon, which empties into the 
desert, ten miles southwest from the settlement named above. This is a 
vein carrying much iron, and is four feet thick. Its strike is north 20 
degrees west, and is inclosed in walls of micaceous and talcose slate. 
There is a shaft here one hundred feet deep. The croppings are traceable 
four thousand five hundred feet, and the rock shows free gold, reported to 
assay from $5 to $110 per ton. In the vicinity of this mine there are sev- 
eral small veins, rich in gold, worked by Mexicans. At a point about four 
miles easterly from a mine called the Morongo King, a vein of quartz 
crops out boldly and heavily, but it is bunchy and spotted. It strikes 
northeast and southwest and dips northwesterly. The mountain, where it 
is found, is composed of granite, micaceous slate, and quartzite. 

Side Winder. 

This mine is situated in Highland Mountain, at an elevation of three 
thousand eight hundred feet, five miles southerly from Stoddart's Wells, 
twenty miles south of Daggett, twelve miles east of Oro Grande, and twelve 
miles north of Victor. It is in the Silver Mountain Mining District (unsur- 
veyed land), and has a metamorphic slate hanging wall with a syenitic 
foot wall. The vein crops for a distance of three thousand feet, and the 
value of the ore per ton is reported to be $25 to $50. This mine has an 
inclined shaft one hundred and twelve feet deep, the dip being 35 degrees, 
a drift eighty feet long, and several openings and shafts on the lode line for 
fifteen hundred feet. A drift two thousand feet long on the lode would 
give five hundred feet of backs. 

The Sparhhule Mine 

Is situated in Central Camp, Silver Mountain District, twelve miles west 
of Oro Grande. The vein is reported as carrying from $8 to $90 per ton 
in gold and silver, the latter in larger quantity than the former. 

Imperial Mine 

Is located nine miles westerly from Victor, also in the Silver Mountain 
District. The walls of the vein are granite, and the gangue quartz; width 
of vein from seven to ten feet; it will yield about $9 per ton. The vein is 
traceable one thousand feet in a northeasterly course. 

The Oro Grande Mine 

Is situated in the mountain of the same name, and in Silver Mountain 
District, at an elevation of three thousand seven hundred and fifty feet. 
The gangue is quartz, laminated, and with a clay gouge on both walls, 
which are porphyry and granite. 

A well timbered shaft, two hundred and fifty feet deep, with the propor- 
tions six by nine feet, has developed the mine to that extent. There is 
also another shaft (No. 2), one hundred feet from the first, which has been 
sunk fifty feet, and shows two feet of quartz. The quartz in this mine 
carries pyrites, and is reported to yield $12 per ton in free gold. 

The remoteness of the Oro Grande property from water, however, and 
the cost of transportation, compelled the company to stop work, notwith- 
standing they owned a good ten-stamp mill in connection with the mine. 
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The Oro Fino, 



This property is situated in Silver Mountain District, ten miles from Oro 
Grande, at an elevation of three thousand seven hundred and ninety feet. 
The strike of the vein is east and west, and the formation feldspathic granite. 
The lode is from six to twenty inches wide, and carries high-grade gold 
rock. The mine lies idle. 

The Whatnot Mine 

Is situated on Whatnot Hill, in the Oro Grande Range, Silver Mountain 
District, three miles and a half easterly from Mojave River. The vein 
strikes north and south, with a width of from ten to twelve inches; the 
gangue is quartz. It is developed by a tunnel three hundred feet long on 
the vein, with shafts to the surface, and some winzes and crosscuts. The 
vein is spotted, and occasionally rich, the assays being $60 in gold and $20 
in silver, per ton. Syenite forms both foot and hanging walls. 

[From the northeastern portion of the county many recent gold discov- 
eries have been reported, but as yet have not been visited by the Bureau's 
assistants in the field.] 

SILVER MINING. 

The Morongo. 

This mine is located ten miles southerly from the Black Hawk, at an 
elevation of six thousand three hundred feet, in Bear Valley Mining Dis- 
trict, Black Hawk Range of mountains, six miles east from the valley. 
Strike, north 70 degrees west; formation, lime shale; gangue, quartz. A 
streak of ore follows the hanging wall, with three feet of good ore on the 
foot wall. Vein sixteen feet thick, with a shaft one hundred feet deep. 
Drift, ten feet; crosscut, ten feet to foot wall. The lode dips northeast 
55 degrees. One hundred feet westerly a shaft is sunk twenty feet, expos- 
ing ten feet of ore mixed with waste, with two feet of the ore on the hanging 
wall; thence one hundred feet westerly, the vein is cut off by a cross course. 
Much work has been done on this mine, with, as yet, but little result. 

The SUver Belt 

This mine is located in Galena Camp, Silver Mountain District. It 
shows a vein of lead ore, carrying thirty-four ounces of silver to the ton, 
and $9 in gold. Vein twelve inches thick; little development. 

North Camp 

Lies seven miles in a southwesterly direction from Oro Grande, in a low 
range of light-colored hills, with a dolomitic limestone formation. It has 
the following veins: 

Lillie,— Strike, north 20 degrees west; dip, southwest 75 degrees; gangue, 
quartz; formation, magnesian limestone. Ore, bunchy, but rich, and assays 
two hundred and thirty-four ounces in silver. Vein thin. 

Pontiac. — ^A two-foot vein carrying brittle silver and chlorides; forma- 
tion, dolomite. This vein is traceable for one mile and a half on its line 
of strike; gangue, quartz. Numerous feeders of high-grade silver ore lead 
into this vein. There are, it may be added, quite a number of small veins, 
varying from inches to feet, coursing through the hill in a northerly and 
southerly direction, and carrying very rich ore, such as the Golden Heaven, 
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the Golden Chord, Little Turtle, etc.; but scarcely any work has been done 
upon them. 

A Group, 

On the north side of North Camp Mountain, twenty miles from Oro 
Grande, occurs a group of silver-bearing veins, with quartz gangue. These 
veins are in a dolomite formation, and have an easterly and westerly strike. 
The Clip Springer and Cornet are the most prominent in value among the 
locations. 

West Camp 

Is in Silver Mountain District, twelve miles westerly from Oro Grande, in 
a low mountain range composed for the most part of magnesian stratified 
limestone, syenite, and porphyry, through which runs, in a northwesterly 
and southeasterly direction, a" strong, well defined vein, carrying gold, sil- 
ver, and lead. The most marked and persistent in the line of strike are 
the locations known as Twenty-Nine, The Stranger, and The Clincker 
group. 

Twenty-Nine has a three-foot vein, rich in silver; strikes northwest and 
southeast; walls, blue limestone on the east and dolomite on the west. 
This vein is highly mineralized. 

Clincker No. 1 has been developed by two shafts, respectively sixty and 
thirty-five feet deep, and lying six hundred feet apart. 

Clincker Nos. 2 and 3 are parallel veins, lying three hundred and fifty 
feet easterly from No. 1. 

The Side Issue lies parallel, three hundred and twenty-five feet west of 
the Clincker vein. It is from one to three feet in width, and is developed 
by an inclined shaft sunk in dolomitic limestone. The ore is a copper 
silver glance. Strike of vein, north 10 degrees west. 

The Commercial 

Carries from two to three feet of a vein lying parallel with the Side Issue, 
and which crops for fifteen hundred feet. The vein lies between porphyry 
and limestone. The ores carry copper and silver. 

The Capital 

Lies two hundred feet easterly from the Comrnercial, and courses northerly 
and southerly. Vein from three to twenty-six feet wide; ore averages fif- 
teen ounces in silver to the ton; developed by Shaft No, 1, fifty-five feet 
deep, and Shaft No. 2, sixty-nine feet deep. The vein is inclosed in a for- 
mation of porphyry and stratified limestone, and is traceable on its line of 
strike for six thousand feet. Water can be obtained from Dry Lake, one 
mile and a half distant, in any quantity desired. 

The General, 

This mine lies on the west side of West Camp Mountains, in the vicinity 
of Dry Lake, and is six miles east of the Los Angeles and San Bernardino 
County line. It is developed by a shaft seventy feet deep. 

The Boss Mine 

In this vicinity. It courses north and south; gangue, quartz. The vein 
is from two to eighteen inches wide; formation, blue limestone on the east 
and porphyry on the west; strike, north 20 degrees west. Ores carry gold 
and silver; assays vary from $20 to $72 to the ton- ^^-^ ^--^ ^^^ . ^^ 
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Central Camp 



Is situated in a distinct and separate hill or eminence lying midway be- 
tween the Galena and West Camps, in Silver Mountain District. The veins 
are strong, and lie between limestone on the east and prophyry on the west^ 
varying from five to ten feet in width. Development is by a shaft fifty 
feet deep, with several shallow pits on the line of the lode. 

The Blue Jay, or Homestahe Mine, 

Is located in Silver Mountain District, four miles easterly from Oro Grande 
and ten miles northwesterly from Victor, at an elevation of three thousand 
seven hundred and fifty feet. The formation is syenitic, porphyritic, and 
calcareous; strike, easterly and westerly, dipping south 45 degrees; vein^ 
four feet thick; ores, copper and silver. The mine is developed by a sixty- 
foot shaft and a forty-foot crosscut, all in ore that carries forty-seven ounces 
of silver to the ton. Vein has a porphyritic foot wall and limestone hang- 
ing wall. 

The Blue jacket 

Is located in the Oro Grande Range of mountains, at an elevation of three 
thousand three hundred feet above the level of the sea, three miles and a 
half east of Ore Grande, in Mineral Hill. Formation, dolomite; strike, 
northeast and southwest; vein, eight feet wide, quartz and calc spar in- 
closed in dolomitic walls, with a strike north 10 degrees east; minerals, 
iron, copper, and silver. The mine is developed by a shaft forty feet deep, 
all in ore of good character. An eighty-foot shaft has been sunk one hun- 
dred feet southerly, and the vein shows a width of eight feet; ore friable. 
At this point a strong vein eight feet wide enters from the west. The ores, 
from this mine were reduced at the Oro Grande Mill, with unsatisfactory 
results, owing to their rebellious character; they are rich in silver, but 
base. After the ore was worked operations ceased, and have been sus- 
pended for three years, with the exception of the necessary assessment 
work to hold the claim. 

The Carbonate Mine 

Is also located near Oro Grande, in the Silver Mountain District. Though 
classified as a lead mine, and carrying carbonates with a high percentage 
of both silver and gold, it is entitled to a place under the head of " Silver 
Mines,'' as it assays fifty ounces per ton of silver. For particulars of de- 
velopment, see " Lead Mines.'' 

Lava Bed District 

Is in the Lava Bed Range of mountains, an easterly extension of the Ord 
Range, south 80 degrees east from Daggett, twenty-six miles by wagon road,, 
and at a point nearly opposite Lavic Station, on the Atlantic and Pacific 
Railroad. 

Its formation is syenitic and porphyritic, and where showing stratifica- 
tion, coursing north 22 degrees east. Highest altitude of mountain, four 
thousand one hundred and seventy-five feet. The aneroid shows, at the 
base, an elevation of two thousand one hundred feet. In this mountain 
there are several powerful veins cropping boldly, and for long distances, to 
heights varying from ten to fifty feet, and traceable for more than a mile- 
on their line of strike. 
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The Pequod 
In this district has a strong vein, but little developed. 

The Tip Top 

Lies at an elevation of three thousand seven hundred feet. Strike of vein, 
north 70 degrees west; dip, northeasterly 45 degrees. The vein is ten feet 
wide, showing a dark ferruginous ore, carrying gold. Eighteen assays gave 
an average of $24 50 per ton. 

The Everett Mine 

Lies at an elevation of two thousand nine hundred and fifty feet. The vein 
shows a width of eighteen feet, four feet of which assay seven ounces of 
silver to the ton; nine feet barren, and five feet ore next the hanging wall. 
There is a shaft sixty feet deep; west drift, thirty feet; east drift, twenty- 
five feet.] tWalls smooth and well defined. 

Mammoth Mine, 

Lying in Lava Bed District, has a strike north 70 degrees west; dip, south 
80 degrees. The vein is banded, with four feet of good ore on the south 
wall. It is from twenty to forty feet wide, and crops out boldly the full 
length, of the claim. Ores, carbonate of lead, galena, and silver. In an 
easterly direction, up hill, the croppings are also prominent, but the vein 
is considerably disturbed and broken, volcanic matter appearing instead 
of quartz. At an elevation of three thousand three hundred and seventy- 
five feet it resumes its proper shape. The shaft is twenty feet deep, and 
the ore assays (as reported) ninety-five ounces of silver per ton. On the 
summit, at an elevation of three thousand four hundred and fifty feet, a 
thirty-foot shaft exposes a vein twenty feet wide, carrying considerable 
baryta. Ore said to assay from fifteen to twenty ounces per ton. 

The Meteor Mine 

Is an extension of the Mammoth, where the vein, nine feet thick, crosses 
a ravine; dip, south 80 degrees; croppings bold; ore said to assay twenty 
ounces in silver to the ton. Eastwardly the ledge increases in size to 
twenty feet, composed of quartz and a brecciated volcanic mass of rock. 
In the center of the claim a crosscut is run through the country rock for 
eighteen feet. Drift on the lode, thirty-eight feet; shaft ninety feet, with 
good ore on the bottom. The ores are soft carbonates, with bunches of 
galena which run high in silver. It is reported that the mine has yielded 
$20,000 worth of silver. Two hundred feet eastwardly from the above 
point, a crosscut of forty feet and a drift of the same length have been 
run, showing four feet of good ore. 

The Morning Star, 

This mine lies at the extreme easterly end of Lava Bed District, at an 
elevation of three thousand and fifty feet, at which point a tunnel has 
been run westwardly on the lode. Strike of lode, north 70 degrees west. 
Vein crops boldly thirty-five feet in height by one hundred and fifty feet 
long. There are four feet of ore on the south wall, said to be good for 
thirty ounces per ton. Westwardly three hundred and fifty feet up the 
lull, at an elevation of three thousand five hundred andUfifty4*ejet| Twpel 
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No. 1 has been driven on the lode. From a short crosscut, connecting 
with a shaft seventy feet deep sunk in good ore, some stoping has been 
done. Two winzes have gone down on ore: No. 1, thirty feet, and No. 2, 
seventy feet. Tunnel No. 3 runs on the south wall of the vein carrying 
four feet of poor ore, then crosses at an angle of 18 degrees for one hundred 
and fifty feet through the vein near the west boundary line. At an eleva- 
tion of three thousand six hundred and twenty-five feet some good ore in 
croppings twelve feet thick. Vein twenty feet wide between walls. South 
of it, two hundred and fifty feet distant, is a spur carrying four feet of 
galena, but only $7 in silver. Other spurs of galena fall in on the north 
side of the lode, on one of which an eighty-foot tunnel has been run. 

The Rising Sun 

Lies parallel with the Mammoth, in Lava Bed District, on the northerly 
side. Width of vein, eight feet; formation is similar to the Mammoth. 
The mine is developed by a seventy-five-foot tunnel, and an open cut in 
the middle of the claim. Assays of the ore vary from forty to fifty ounces 
of silver per ton. Ore irregular; vein spotted. At this elevation a fine 
view of both craters, five miles apart, with the old lava flow therefrom, is 
obtained. Distance to railroad, seven miles. At a dry lake two miles and 
a half east wardly from the mines, two wells have been sunk; one sixty, the 
other ninety feet deep. The supply of water is inexhaustible, but slightly 
brackish. Elevation of lava mesa, two thousand five hundred and seventy- 
five feet; diameter of Dry Lake, east and west, five miles; elevation, one 
thousand nine hundred and twenty-five feet. Elevation of Warm Springs 
Lake, twenty miles westwardly from the mines, one thousand nine hun- 
dred and twentj-five feet. 

The ores of zinc and antimony, carrying silver, abound in many parts of 
the county. 

COPPER MINING. 

Veins of cupriferous ores are found in Ord Mountain, in the Ord Mining 
District. Elevation of the mountain above tide-water is four thousand five 
hundred feet. It is easily accessible by wagon road already built to Dag- 
gett, fourteen miles northerly. The veins mentioned course northerly and 
southerly, with a dip 70 degrees easterly. They are inclosed in walls, dif- 
fering in formation, and which sometimes have a clay gouge. The veins 
carry copper and gold. 

The copper ores are carbonates, oxides, sulphides, and metallic copper. 
The latter lies in a formation of clay, eight to ten feet thick, adjoining the 
lode proper. 

The roads to Daggett are smooth, and of easy grade. Ores can be hauled 
by contract to that place, from any of the mines, for $1 50 per ton. Water 
can be obtained in Daggett free of cost. Coal costs $9 per ton. The mines 
can be opened by an adit driven on the vein, giving a vertical depth of 
eight hundred feet of backs. 

At Old Woman^s Springs^ 

Near Morongo Pass, in the Morongo District, copper veins are found, carry- 
ing gold. 

In Clark District 

The Copper King Mine is located. The foothills of the Colorado Eiver 
Range of mountains, near the river of the same name, have been cele- 
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brated for strong veins of high-grade copper ores, and they also occur near 
the Ibex Tank and Sacramento Springs, nine miles westerly from the 
middle of the Colorado, and in the foothills of Big Timber or Charleston 
Range of mountains. 

Near Good Springs rich deposits of copper are also found. 

Copper is also met with fifteen miles southeast of Ord, and fourteen 
miles northeast of Old Woman^s Springs. Formation of walls, slate and 
limestone. Developed by shaft sixty feet deep, showing a four-foot vein, 
the ores of which are principally sulphides. 

LEAD. 

Lead is found in Rattlesnake Canon, Morongo District, four miles east of 
the Rose Mine. Here the Lawrence Mine is located. The formation is 
granite and micaceous slate, and the vein is four feet in width; strike, 
north 80 degrees east. Galena is the character of the ore, developed by a 
forty-foot shaft and an open cut. 

The Morongo Mine 

Is in Bear Valley District, and carries four feet in width of argentiferous 
lead ores. Silver lead ores also occur at other points on the southerly edge 
of the lime belt adjoining the granite, which forms the axis of the Bear 
Valley Range. Little work has, however, been done upon them. The ores 
carry from five to twenty ounces in silver per ton, and from $9 to $10 in 
gold. The Colorado Mine is in this formation, with a shaft down seventy- 
five feet, and a drift of forty feet, showing four feet of ore containing some 
carbonate of lead and galena. 

Galena Camp 

Lies in a low range of hills, south 70 degrees west from Oro Grande, which 
is seven miles distant. The hill inclosing the Lucky Tom, Nos. 1, 2, and 
3, is one mile long and three thousand feet in width. The vein is twenty 
feet wide. Strike, north 20 degrees west. Hanging wall, stratified lime- 
stone; foot wall, syenite. The ores are silver-bearing carbonates of lead 
and galena, developed by a twenty-foot shaft. 

The Silver Belt 

Lies one mile northerly and runs parallel with the Robin Hood vein; but 
little developed. It shows a width of twelve feet, and carries gold and 
silver as well as carbonates of lead and galena. The veins are from three 
to fifty feet in width. They are in limestone. 

The Harrison Mine 

Is located four miles and one half northeast from Oro Grande. The vein 
is five feet in width, with walls of blue limestone. Ores, galena, and zinc 
blende carrying silver; but little development has been made, owing to the 
want of a smelter in the vicinity. 

The Carbonate Mins 

Is in limestone, and lies two miles east of the town of Oro Grande, on the 
western slope of the Oro Grande Mountain. 

The vein underlies a body of blue limestone, remarkably pure. The 
property is in course of active development by a full force of miners. 
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Strike of vein, north 80 degrees east, dipping north at an angle of 45 
degrees; it varies in thickness from eighteen to twenty-four feet. 

Adjoining this vein, twenty-five feet distant, a parallel vein of the same 
character occurs, on which an eighty-foot inclined shaft has been sunk, at 
the bottom of which the ore is said to assay one hundred and forty ounces 
of silver, $16 in gold, and 40 per cent of lead. Another shaft, one thou- 
sand feet distant, has been sunk to a depth of one hundred feet; the ore is 
reported to assay 57 per cent lead and six ounces of silver. 

The Stonewall Jackson 

Lies six miles northwesterly from Barstow, and in the vicinity of the 
Waterman Mine, in the Grapevine Mining District, four miles and a half 
northeast from Hinckley Station, on the Atlantic and Pacific Railroad. 
Elevation, two thousand two hundred and twenty-five feet. Strike of vein 
northwest and southeast. Developed by an inclined shaft thirty-six feet 
deep; dip of lode for twenty-eight feet, 40 degrees; for eight feet, 60 
degrees; thickness of vein at bottom of shaft, eight feet; ores, oxides of 
iron and carbonate of lead. There are a number of locations on this vein. 

The Beauregard 

Is located on this vein. Elevation, two thousand one hundred and fifty 
feet, with a northwesterly strike; same character of ore in crosscut. The 
vein shows a width of ten feet, with hanging wall not reached; dip, 45 
degrees. 

Next adjoining claim northwest on the line of the lead is the Honey- 
comb. It runs seven hundred and fifty feet northwest and southeast of 
the discovery shaft, which is nine feet deep and twelve feet wide. 

Next claim northwest is the No Name. Elevation, two thousand one 
hundred and thirty feet; shaft, thirty-five feet deep, all in ore (iron oxide 
and carbonate of lead with copper stains) . Another shaft is sunk about 
two hundred feet distant to a depth of forty feet. Inclination of lode, 65 
degrees. 

The Ventura Claim comes next. Elevation, two thousand one hundred 
feet. Shaft, sixteen feet deep; four feet of ore of the same character as 
that in the Honeycomb Mine, 

Next location is called the Jupiter. Elevation, two thousand one hun- 
dred feet. Shaft, eight feet. Vein dips at an angle of 60 degrees east. 
Same character of ore. 

The Cleaveland Mine 

Is located on a lone mountain near the boundary line separating the Calico 
from the Grapevine Mining District; distant five miles northwest from 
Daggett, and four west from Calico, The mine is in Grapevine District. 
It has been developed by an inclined shaft one hundred and seventy feet 
deep on a dip of 35 degrees east. The ore body exposed is fourteen feet 
wide, the richest portion being on the foot wall ; carries some silver. Hang- 
ing wall porphyry; foot wall a decomposed feldspar. Average value of the 
above described ores, treated at the Selby Smelting Works, San Francisco, 
as a test, 26 per cent lead and twenty ounces silver. 

The Cuticura 

Adjoins the Cleaveland, and runs parallel with it on its westerly boundary 
line. The formation is calcareous rock, much changed. Strike of the vein 
is northwest and southeast, dipping northeasterly at an angle of 60 degrees. 



Gangue, siliceous; ores, carbonate and oxide of lead, bearing silver. Vein 
four feet wide between well defined walls of lime and quartzite, developed 
by a sixty-foot shaft and several surface crosscuts. 

The Midnight 

Is on the same vein, being the easterly extension of the Cuticura. It is 
traceable its entire length of fifteen hundred feet, and shows the same class 
of ores. Slight development. 

The Harrison Mine 

Is located in Silver Mountain District, three miles and a half easterly from 
Victor Station, on the California Southern Railroad. It is in a limestone 
belt. Width of vein, four feet; strike, north 20 degrees east; ores, zinc 
and lead, carbonates and sulphides. Large deposits of silver-lead ores are 
said to exist at other places in San Bernardino County, and in other coun- 
ties tributary to it, particularly at Resting Springs, Solo District, Five 
Points, Good Springs, Old Woman^s Mountain, and New York District. 

IRON, MAGNETIC AND HEMATITE, 

Is found in Lava Bed Mining District, Sections 27 and 28, Township 6 
north. Range 4 east, S. B. M. Two massive veins occur on the southerly 
elope of the range of mountains in this district, a southeasterly prolonga- 
tion of the Ord Range. The range proper, last named, is about thirty 
miles long from its extreme southeasterly to its northwesterly point. 

The place known as Iron Mountain, where these immense deposits lie, is 
situated about eighteen miles southerly from Newberry Station, on the 
Atlantic and Pacific Railroad. 

The Lava Bed Range of mountains is entered on its northern border 
through a narrow gorge. The rocks on both walls of this pass are jagged, 
sharp, angular, and black, and stained by the oxides of iron. At the 
entrance this defile is fifty feet in width by two hundred feet in height, 
vertical in places, in others slightly inclined. Passing in for four hun- 
dred feet, an amphitheater is reached, which possibly may have been a 
volcanic crater. This space is surrounded by rock of the same charac- 
ter as on the walls of the pass or gorge. Thence, in a southerly direction for 
five miles, volcanic rocks, tufa, and sandstones of volcanic material are 
found. Reaching the summit, at an elevation of three thousand eight 
hundred and eighty feet, all traces of volcanic action have disappeared. 

The rocks are granitic in character on the southerly slope of the mount- 
ain and at its base. At an elevation of three thousand and twenty-five 
feet is found the iron deposit under consideration, eight miles from the 
summit. The mines are named: Dick Turpin, Nos. 1 and 2; Tip Top, 
Nos. 1 and 2; and Bessemer, No. 1. 

These veins are well defined, with dissimilar walls, and with a selvage, 
or, as more commonly called, a clay gouge. They course north 20 degrees 
«ast, and dip into the hill northwest, at an angle of about 30 degrees. 

The Tip Top and Dick Turpin are separated by one hundred and fifty 
feet of syenite, and lie nearly parallel, continuing in their southerly course 
^t a small angle of inclination. The Turpin ores are remarkably pure, 
^nd highly magnetic. The Tip Top is the northerly vein, and lies at an 
elevation of three thousand two hundred and five feet. The vein is com- 
posed of hematite and magnetic iron, with a gray, soft material known as 
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nut ore. It courses north 70 degrees west. Its northern wall is an irregu- 
lar belt of dolomitic limestone; the southern, syenite. 

At this point the vein is thirty feet in width, increasing in strength to 
one hundred and fifty feet, as the hill is descended four hundred feet 

The ore occurs as a defined vein in place, not in beds, as usual. The 
dolomitic formation that bounds the Tip Top, on the north, is irregular in 
form and strike, and is, in turn, bounded by the granitic rocks, a pro- 
longation of the Ord Mountain Range. 

The strike of the Bessemer No. 1 is due north and south, and it also 
shows a strong body of magnetic ore, reported free from phosphorus and 
sulphur. 

This mine has been but little developed. Some small pits and a ten- 
foot shaft are the extent of the work. 

The ore body is traceable from its northeasterly exposure, at an eleva- 
tion of three thousand three hundred and fifty feet, in a southwesterly 
direction, through the low foothills, at an elevation of three thousand and 
twenty-five feet, for a length (on the line of the strike) of three thousand 
two hundred feet, with an average width of eighty feet, widening in places 
to four hundred feet. 

Four miles southeasterly from this point, and on the same mountain 
range, an extensive body of highly magnetic iron ore occurs, the maximum 
width of which is one hundred feet; the minimum, twenty; course and 
strike of vein, same as above. 

Kingston Mountain and Resting Springs are also reported to contain 
magnetic iron, as well as many other places in this county. 

ZINC. 

The Harrison Mine, described under the head of "Lead Properties," 
and situated three miles and a half from the town of Victor, carries an ore 
body of four feet in width, stated to assay 27 per cent zinc. 

ASBESTUS. 

The mine known as " The Scorpion " consists of two locations. It is 
situated in the low range of hills two and a half miles westerly from the 
Mojave River, and fourteen miles northerly from Rio Grande. 

AURIFEROUS GRAVEL, 

Of the San Gabriel Range, etc. 

On Lytle Creek, thirteen miles northwesterly from Colton, auriferous 
gravel is found. From the mouth of the canon northerly, five miles, to 
Pratts, there is more or less of it, and considerable work was once done 
here. The available places, however, are nearly exhausted, and work has 
been discontinued for a long time. At Texas Point some $80,000 is 
reported to have been taken out by hydraulic process. Above this point 
the ravine spreads out in flats, covered by large granite bowlders. 

Crossing the ravine near Glenn's ranch, Township 2 north, Range 6 west, 
Section 22, a vein of gold-bearing rock occurs, which give a good horn- 
spoon prospect, showing free gold; but no work has been done on it, other 
than sinking a five-foot shaft. Near this place is a thermal spring, with a 
temperature of 95 degrees. Elevation, two thousand six hundred and five 
feet above sea level. 
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On the headwaters of the San Gabriel River, close to the line on the Los 
Angeles side, and westerly from the point above mentioned, ten miles from 
its source southerly, and thirty-five miles westerly from Glenn's ranch, on 
the western slope oi the San Gabriel and Lytle Creek Ranges, lies the San 
Gabriel Gold Mine. 

A shaft twenty feet in depth has been sunk, exposing a vein twelve feet 
wide, and a quartz mill is being built on the property. The ore is said to 
yield $12 per ton. 

Wood is abundant. With a good water power, low grade ores found in 
this vicinity can be handled at very small cost per ton, and made to pay 
a handsome profit. 

On the northern slope of the San Antonio Peak, at an elevation of eight 
thousand one hundred and forty feet, a dead river channel of auriferous 
gravel was discovered in the summer of 1882. In many respects this gravel 
resembles that of the pliocene beds so extensively worked in the middle 
and northern counties of California. The gold is nine hundred fine. This 
range is being developed by three companies, each owning one thousand 
five hundred feet of ground. 

The Bald Mountain Gold Mines are in successful operation. Width of 
channel (ascertained by crosscut), two hundred to two hundred and fifty 
feet. Its course is northwest. The present workings are on the westerly 
rim of the channel. 

Water is obtained from melting snows and caught in reservoirs of small 
dimensions. It is used under a three hundred-foot pressure-head through 
a six-inch pipe, with two and a half by three-inch nozzle. 

The season is necessarily short, commencing in May and ending in 
November. The gravel first passes over a grizzly, then through three six- 
teen-foot boxes, sixteen inches wide and twenty-four inches deep, set at a 
sixteen-inch grade to the box. Quicksilver is not used in the boxes or 
ground sluice, but in the under-currents; cross rifflers, two by four, are 
used in the boxes, set at a sharp angle, one inch and a half apart. 
' The mine is only worked by day, but the yield is reported at $8 daily 
to the hand. Six men are employed. 

At the head of the San Gabriel Canon, in Los Angeles County, north- 
westerly from this point and at about the same elevation, the same char- 
acter of gravel is seen. 

The gravel banks on the San Gabriel River are known to be rich, and 
several companies were formed to work them ; but for some reason all the 
projects fell through. At one time an English stock company was organ- 
ized for this purpose, but called a halt after incorporating and selling a 
few shares of stock. 

At a point on the eastern terminus of the Bear Valley Range (a spur"of 
the San Bernardino Range), near the mouth of Cook Canon, gold placers 
have been worked by dry washing for many years. At present they are 
still operated to a limited extent by a few Mexican miners. The ground 
is extensive and rich, but no water has ever been taken upon it. It is 
reported that $8 per day to the hand is not an unusual yield. 

MILLS AND REDUCTION WORKS. 

Oro Grande 

Contains one ten-stamp mill erected by the original Oro Grande Mining 
Company. It first dropped stamps in 1878, on ores from the Silver Mount- 
ain Mining District. Subsequently it was sold to ^e cogaftap^sliU jejt%in- 

Digitized by 




238 



REPORT OF THE STATE MINERALOGIST. 



ing the name, but their operations are now carried on in Cahco District, 
and the Ore Grande Mill lies idle. 

Daggett, 

In the town proper there is a good five*stamp custom gold and silver 
mill, but worked irregularly. It was erected in 1885. This mill, it is 
expected, will be kept constantly employed during 1890 on custom ores 
from outside districts. Daggett has also a sampling plant lying idle. 
The Waterloo Mill of sixty stamps, and the King Mill of fifteen stamps, 
both belonging to the Ore Grande Mining Company, are located on the 
banks of the Mojave River, one mile in a northerly direction from Daggett. 
The mill last named was erected in 1882, and has been constantly in opera- 
tion since that time. The Waterloo was completed in 1888, and is kept 
steadily at work on ore from the mine that bears its name. 

A large area containing valuable mines of gold, silver, lead, and copper 
lies within a radius of one hundred miles, and would naturally be tributary 
to Daggett, or some other central point where suitable reduction works 
could be erected on an extensive scale. 

Waterman. 

This two-stamp mill was built in 1881, and after running for six years, 
has lain idle since 1887. 

Camp Cady 

Is an old Government military post, twenty miles easterly from Daggett, 
and has a five-stamp gold mill, which is occasionally run on ore from the 
Alvord Mine, some nine miles away in a northerly direction. 

Holcomb Valley. 

At this place a five-stamp gold mill is kept constantly at work on custom 
ore during the summer months. 

Ivanpah. 

Here there are two mills, with respectively five and ten stamps each, 
employed in reducing ore from the Clark Mining District. 

Providence (Trojan District). 

At present there is but one five-stamp mill at work here on the ores from 
the Perseverance Mine. The ten-stamp mill of the Bonanza King, 
destroyed by fire in 1887, has never been rebuilt. 

Rattler District. 

The Virginia Dale Mining Company of San Bernardino County erected a 
five-stamp mill upon their property in 1887. The cost of mining and mill- 
ing was too heavy, however, and operations were suspended in 1889. This 
property is situated about thirty-four miles south from Cadiz, a station on 
the Atlantic and Pacific Railroad. 

Ibex. 

A five-stamp mill with this name is located almost on the boundary line 
between San Bernardino and Inyo Counties, on the east side of Death 
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Valley, six miles northwesterly from Saratoga Springs, and thirteen miles 
westerly from the Amargosa Borax Works. It has been running occasion- 
ally during the past two years on ore from a mine of the same name. That 
it is not run constantly is owing to a lack of fuel. The mine and mill are 
owned by a Chicago company. [This property must not be confounded 
with the Ibex Gold Mines located near Ibex Station, on the Atlantic and 
Pacific Railroad, nine miles west of Needles and the Colorado River.] 

Rincon. 

This ten-stamp mill was built upon the banks of the Colorado River, 
about fifty miles below The Needles, in 1887. It ran but a short time, and 
is idle at present. 

Resting Springs and Tecopa 

Are both situated near the line that divides California from Nevada. At 
the place first named there is a ten-stamp mill, and at the second three 
water Jacket furnaces. This machinery was kept in operation for several 
years; but in 1882 the lack of fuel caused a suspension. Since that time 
no work has been done. Constant prospecting of the mines is going on, 
however. 
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porrERY. 

By LiNNA Ibelan. 




The expression ^' Pottery'' embraces a large scope and covers a wide field; 
it will therefore be impossible to do entire justice to the subject in a short 
article. The following will consequently be in reality merely a sketchy 
description of pottery and its decoration. It must be impressed upon the 
mind that " pottery '' is simply a general name for articles made or mod- 
eled from clay and baked. It may be divided into two distinct classes: 
terra coita earthenware and porcelain. The former includes anything in 
the shape of vessels made of clay , beginning with the cheap and unassum- 
ing common flower pot to the most elaborate and gorgeous majolica. The 
second class, porcelain, includes stoneware, which is, in reality, a porcelain 
of inferior quality, and reaches to the heights of all celebrated porcelains 
of ancient and modern times. Pottery is classed as hard or soft, according 
to the composition, and to the degree of heat which it is exposed to during 
the process of firing. Common earthenware articles, such as flower pots, 
cooking utensils, drain pipes, etc., are soft, their characteristics being a 
softness of the paste or clay, and their ready fusibility if exposed to too 
high a degree of heat in the furnace or kiln. Softness can easily be recog- 
nized by scratching the paste with a sharp instrument, when fine dust will 
readily crumble ofiP. The so called softwares are formed into four classes: 
the un glazed, the lustrous, the glazed, and the enameled. The first three 
named include the pottery of ancient as well as that of modern times of 
difierent manufacture. The latter — ^the enameled — ^is covered with enamel 
composed of feldspathic stone, or quartzose sand, and oxides of tin and 
lead. This latter class can be decorated in a highly artistic manner. 

Among the unglazed pottery we find the common drain pipe, as well as 
the celebrated delicate terra cotta of Copenhagen, or the elaborate bisques. 
The glazed ware includes the pretty brown yellow-lined Bunzlau ware for 
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kitchen use, as well as the famous Doulton, Sevres, or Meissen, which latter 
is known by English-speaking nations as Dresden china. 

Porcelain has the same characteristics as stoneware, but is of a higher 
grade, and translucent. As stated before, stoneware is really porcelain of 
an inferior class. Both have a very high glaze, but can be used unglazed, 
because they are impervious to moisture. They are both baked at a very 
much greater heat than earthenware, although some of the fine earthen- 
wares manufactured at the present time require greater heat than formerly, 
graduating to different degrees, according to the difference in the ware. 
By carefully comparing broken pieces of the different wares, the layman 
can easily make a study of the different characteristics, which will prove 
more instructive than any description. In specimens of the wares belong- 
ing to class first, the glaze tells entirely distinct from the body or paste. In 
class second, it tells as one with the body, so to say, is melted into it. 

It has proven a fruitless task to locate the origin of pottery. Chinese 
traditions teach us that the art of manufacturing pottery was a science 
with that nation as far back as 2000 B. C. From that period until about 
202 B. C, only earthenware was made, but no porcelain. There is hardly 
any doubt that the Chinese should be considered the inventors of porce- 
lain, and that the expression "China," instead of porcelain, comes from 
that source ; while " porcelain " is derived from the Italian word porcellana, 
so called after a shell of a beautiful gloss and whiteness (Lypraea porcel- 
lana), which the porcelain resembles, and which it was supposed to be 
made of on account of its fineness and whiteness. 

The classification of pottery has always been a matter of difficulty, and 
is necessarily, in. spite of the most careful attempts, imperfect to a certain 
degree, as its origin dates too far back, and dates are too uncertain to com- 
plete any work on pottery, etc., without some unavoidable errors occurring. 

M. Brongniart, in his " Traite des Arts Ceramiques," Paris, 1854, has 
classified pottery and porcelain, firstly, according to the characteristics 
derived from the paste, and secondly, as derived from the glaze. His 
classification is about as follows: 

1. Soft pottery, easily fusible : 

(a) Biscuit—Simple baked clay, porous, and without gloss. Example: a common 
modern flower pot. 

(&) Glossy.-— Fine clay covered with an almost imperceptible vitreous glaze. Ex- 
ample : most Greek vases. 

(c) Glazed.— Clay covered with a perceptible coating of glass. Example: common 
white earthenware plates, 

(d) Enameled.— Clay covered with a vitreous coating, made opaque by white oxide 
of tin. Example: Italian majolica. 

2. Stoneware, very hard and infusible: 

(a) Very siliceous clay covered with a lead vitreous glaze. Example: old gray 
Flemish ware. 

(6) Siliceous clay covered with a salt glaze. Example: a modern brown ginger-beer 
bottle. 

3. Porcelain, white, semi-transparent, and only fused at a high temperature: 

(a) Hard Porcelain.— Natural kaolinic clay covered with a feldspar glaze. Example : 
■porcelain of China and Japan. 

(6) Soft Porcelain.- Artificial paste covered with a lead vitreous glaze. Example: 
early Sevres porcelain. 

This classification appears incomplete, which is unavoidable, as some 
pottery really belongs to two classes; for example, Italian majolica, which 
is enameled and glazed at the same time. 

M. Salvetat amends M. Brongniart's classification by making two very 
complete divisions. 

First, unglazed or simple pottery; second, glazed or composite pottery. 
Each of these divisions is again divided into opaque and translucent. In 
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opaque potteries there are many very distinct differences. First, the color 
varies greatly; some are soft, some hard^ and others again very hard. These 
latter form the gradation between soft and translucent pottery. The dif- 
ference in the temperature forms in some cases the difference in the pot- 
teries, so that sometimes the same composition of paste may, at varied 
degrees of heat, offer the characteristics of all distinct potteries. All trans- 
lucent potteries have some characteristics in common. They are always 
very hard, and generally perfectly white. 
Porcelain may, simplified, be divided thus: 

1. Porcelain — Hard paste. 

2. Porcelain — Naturally soft. 

3. Porcelain — ^Artificially soft. 

If the paste of hard porcelain is only slightly baked (French: faible 
degourdi) it is soft; when much more baked (French: tres fort degourdi), 
it is, like some earthenware, a hard pottery. When the temperature is just 
below that which is necessary to soften pegmatite, it becomes stoneware, 
and last, at a temperature of 1,500 degrees to 1,600 degrees Centigrade 
(blue white heat), we have procelain, the hardest of all potteries. 

To make it an easier task for the layman to grasp the meaning of the 
different technical terms pertaining to a sketch on pottery, it may be well 
to give an explanatory schedule of the words used. The simplest manner 
of doing this will be to arrange an alphabetical list, which is the easiest 
way to look for reference in pursuing this article. 

Adobe — Sun-dried bricks. 

Albany dip — A common clay found near Albany, New York. Used in this country as 
a black glaze for stoneware. 

Argii — Clay or potter's earth. 

Barbotine — Thin slip of paste. 

Biscuit or Bisque (French)— Term applied to porcelain before it is glazed and when 
it has no gloss. (German: Matt.) It is porous to a certain degree. 

Blunger — A wooden blade used for mixing clay. 

Bone— Beef bones used to make bone phosphate porcelain. 

BoRAcic ACID — Mostly derived from borax. Borate of soda, a compound of boric acid 
and soda. Also biborate of lime. 

Camaieu monochrome — Painting in two colors. 

Celadon — A delicate grayish-green blue; also the name of a glaze on eastern porcelain. 

Ceramics or Keramics — Term given to pottery, derived from the Greek. 

China— Porcelain. French: porcelaine. German: porzellan. 

CiMENT (French)— By potters called pitchers. Means quartz, sand, calcined flints, cal- 
cined bones, chalk, baked clay, or paste, well pulverized. 

Clay— Body for making paste. 

Craze— Cracking or crackling of the glaze or paint, which is due to the expansion of 
glaze over the paste. First made by the Chinese and highly valued. Much sought for by 
collectors. 

Dub— French for hard. 

DELFT—Delft ware, made in Holland, in the town of Delft. It is a fine earthenware 
painted and glazed. 

Earthenware— French : fayence. 

Earth-alkali — Feldspar and other natural glazes; also artificial ones, classed lime- 
glass glazes. Feldspar is considered a natural glass. Lime, sand (silica) are added as 
needed. At Sevres a rock (pegmatite) consisting of a natural mixture of quartz (silica) 
and feldspar is used. 

Eggshell— A thin, exquisitely delicate white porcelain highly prized in China. 

Egyptian— Pottery made in ancient times in Egypt. 

Email— French for enamel. 

Enamel — An opaque vitrifiable composition used for coating pottery. Also enamel 
colors. 

Engobe— A thin layer of paste; a slip. 

Fat-oil— The fatty, thick surface of turpentine. 

Faience (fayence)— French for earthenware. 

Feldspar, Feldspath- A mineral consisting of silica, alumina, and potash. 

Fluorspar (not feldspar)— Very fusible. Used for glazing. 

Flux — Any substance or mixture used to promote the fusion of metals or minerals, as 
alkalies, borax, etc. 

Fusible— Capable of being melted or liquified. A coating or thin cover of pottery. 

Glaze — To render it impervious to liquids. 
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Gloss-oven— A kiln in which glazes are baked. 

Grounding — Covering pottery with a tint or color. Used in china painting. 

Hard (French: dur)— Diflacult to fuse or melt. Also means in pottery that it cannot 
be scratched with a knife or sharp instrument. 

Jigger — A wheel used for making flat pieces. 

KAOLiN—Decomposed feldspar or porcelain clay, from decomposition of granite rocks. 
(Chinese: kao-liii.) 

Kaolin (French)- German, porzellan-erde; porcelain clay. 

Kiln— A furnace employed to bake or fire pottery. 

Lustres— Metallic, iridescent colors. 

Lustrous (French : lustre)— A slight varnish put on pottery. 

Majolica— Italian soft, enameled pottery. 

Opa que — Not tran sparen t. 

Paste (French : p§.te)— Body or clay mass. 

Pegmatite— A variety of granite; called also graphic granite. 

Pitchers— Baked ware finely pulverized. (French: ciment.) 

Plumbiferous— With lead. 

Plague (French)- Flat or slightly curved surface, round or other shape, without a 
bottom rim or base. 

Potting— Refers to vessels as having been potted, or well potted, that is, well manufact- 
ured. 

PuTOis (English: dabbler)— A brush used for tinting or laying on grounding colors in 
China painting. 

Pressing— Modelling ware on a jigger. 

Refractory— Not readily yielding to heat; hard to soften or melt. 

EiB— An instrument for shaping ware made on a jigger. 

Ripening, or tempering, is really a process of fermenting or rotting of the clay or paste, 
which is exposed to the weather and in many cases permitted to lie for many years. 

Rouge flamme— French for a red which is derived from copper and has bluish tones. 

Sevres— A famous and high nriced porcelain, made at Sevres, in France. 

Silica — Silicic acid. Silica— Quartz, sand, flints. Silicic— Alkali. 

Silicate— A salt composed of silicic acid and a base. 

Seggabs— Boxes of hard pottery, used to place valuable wares in ready for the firing' 
furnace. They are made to stand intense heat. 

Slapping — A process for rendering clay homogeneous. 

Slip- A thin layer of paste. 

Slugs — A piece of sandy clay used in baking stoneware. 

Soft— Referring to pottery or porcelain which can easily be scratched with a knife ; 
fusible. 

Staniferous— With tin. 

Stoneware — Hard pottery, glazed with salt. 

Terra cotta — Fired or baked clay. 

Throwing— Means fashioning or shaping on the wheel. 

Underglaze — Used in regard to painting on pottery before the glaze has been put on. 

Unglazed— Bodies or paste without glaze. 

Vitrifiable paints— Coloring matter mixed with flux. 

Wedging— Treading or kneading the clay. 

Wedgwood— A celebrated English porcelain, named after the inventor, Josiah Wedg- 
wood. 

Worcester — Celebrated English porcelain, so called Royal Worcester. 

HISTORY OF SOME CELEBRATED PORCELAIN. 

Meissen or Dresden China. 

In 1704 Johann Friedrich Bottger, a chemist by occupation and a genius, 
gave Elector Augustus the Strong, of Saxony, who was noted for his great 
extravagance, the impression that he could find the philosopher's stone. 
He was, therefore, detailed by the Elector and had rooms in the Albrechts- 
burg, a castle in the little town of Meissen, on the river Elbe, assigned to 
him as a laboratory, where he was ordered to proceed with his researches. 
He did not find the sought-for philosopher's stone, but succeeded in pro- 
ducing a red stoneware, which was very hard and capable of standing 
intense heat. He was kept in close confinement and perfected his inven- 
tion, assisted by Walter von Tschirnhauszen, until he had succeeded in 
making fine white porcelain of excellent quality. He continued improv- 
ing it until his death in 1719. Before his death he had succeeded in find- 
ing the kaolin which made his porcelain perfect. His kaolin was found at 
Aue, in the Erzgebirge (Ore Mountains), of Saxoiw. /^/^rT I C> 
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The famous gilding of the early Dresden porcelain, as well as the cele- 
brated Lasur-blue, have been kept secret: and although the inspecting of 
the factory is free to the public at the present time, it is said that only the 
head men, or man rather, are familiar with its preparation. 

Specimens of Meissen China are preserved in the Japanese palace in 
Dresden, where they are shown in all stages, from the first teapot of red 
stoneware made for the Countess Kosel, to the famous bust of a queen, 
whose head is surmounted by a delicate lace veil made of porcelain fine 
as a cobweb, which shows the ware in its perfection. 

In 1710 the factory proper was established in the Albrechtsburg, but as 
the beautiful castle was threatened with destruction in consequence of the 
continual enlarging of the works, it was removed to a new and more com- 
modious building in 1863. 

The earlier productions of Meissen were not always marked, but later 
on every piece was marked, and at the present time no piece is put up for 
sale without its mark of the two crossed swords. The rule is strictly 
observed that on any piece that has the slightest flaw the mark is 
scratched through the center, which testifies to its imperfection and makes 
it easy for the purchaser to see whether he receives the value of his money, 
as Meissen porcelain is verj' expensive. 

The first mark used were the interwoven letters, A. R. (Augustus Rex, 
the Elector, had by this time been made King of Poland and Saxony), 
reserved only for ware for royal use. Articles for sale were in the begin- 
ning marked with a snake twined around a stick, but from 1721 the two 
crossed swords were the general mark used, sometimes accompanied by a 
dot or star, according to the period of manufacture. There are also differ- 
ent numbers on each piece, which have a meaning of their own. On 
undecorated wares the two swords never appear without a scratch in the 
glaze above them, to prevent such wares which were afterwards decorated 
by outsiders from being sold as Meissen-painted. 

Meissen porcelain is generally painted under glaze. 

Among the most popular patterns for general use may be mentioned the 
"onion pattern/' which is a variety of onions executed in conventional 
style, blue on white ground. Entire sets, from the stately centerpiece and 
handsome lamp to the tiny pepper box are manufactured with this deco- 
ration, and so popular are they, that even the "second choice" — ^that is, 
pieces with flaws, sometimes almost invisible — are difficult to obtain; these 
are sold cheaper, and often have to be spoken for months ahead. 

Another favorite design is the "mille fleurs^' pattern, which consists of 
tiny flowers strewed in "all over" design over white ground. These little 
blossoms are exquisitely done, and articles thus decorated have a most 
dainty look. 

These are only a few of the many decorations used; a more elaborate 
description is excluded for want of space. 

It may be mentioned that Meissen, at the present time, produces very 
fine porcelain, which, not belonging to the royal factory, has, of course, 
not its mark, but is stamped with the word " Meissen." The large, hand- 
some Meissen parlor stoves, made of fine tiles, have also added to the 
world renown of this little town. 

The cradle of Meissen porcelain, the Albrechtsburg, has since been 
renovated and restored to its former beauty, and is now one of the resi- 
dences of Saxony's king. 

In spite of the great precautions used, which pledged the workmen to 
fiecrecy and silence, a great deal of spurious ware was thrown upon the 
market. Not many years ago a number of workmen were discovered who 
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had workrooms and kilns under ground, where they manufactured goods 
at night, and had succeeded in selling a great deal before their exposure. 

One of the workmen, employed in the early times of the manufactory of 
porcelain, escaped in 1720 and made his way to Vienna, where, in due 
time, fine porcelain was made. It gained its greatest height there during 
the reign of Maria Theresa. The Austrian Government suspended the 
manufacture in 1864. 

At the present time large factories exist in Bohemia. Next to Meissen 
porcelain in Germany comes that of Berlin. It was made first in that city 
in 1751, but was not of best quality until Frederick the Great removed 
gome of the Meissen workmen to Berlin. He also had the kaolinic clay 
from Aue, which Meissen so far had monopolized, brought to his factories, 
and very fine porcelain was made and is being made there at the present 
time. 

There are a great many more porcelains of German manufacture, but 
the most renowned are the aforementioaed. 

England has produced porcelain of high quality, although for a long 
time it had no particular distinction from that made in other places. This 
was a soft ware. About the year 1800 Josiah Spode succeeded in bringing 
a new kind to perfection — bone phosphate porcelain. This is the ware now 
manufacted in England. Bone is a prominent factor in the manufacture 
of English porcelain. The phosphoric acid of bone diffuses into the mate- 
rials, and forms them into a translucent enamel, which does not lose its form 
or sink as easily as hard porcelain. Therefore large kilnsful can be baked 
without much risk to the manufacturer. 

America and Ireland furnish most of the beef bones, those of other 
animals, such as pigs or horses, imparting an undesired color to the paste. 

No definite dates can be given as to the infancy of English porcelain; the 
beginning of its manufacture is located about 1740 to 1743. 

In 1745 the factories of porcelain in Chelsea were in good working order, 
and important results were achieved. Chelsea has a tint of its own — a 
beautiful deep claret red. Another popular tint was bleu du roiy used as 
a flat tint, surrounding painted medallions or panels on white ground. 
Gilding was also applied elaborately in different styles. 

Among other English porcelains of the eighteenth century rank Bow 
porcelain, which was made at Bow from a clay imported from America, 
and was rather hard. Derby porcelain was made as early as 1750. It is 
elaborate, somewhat in the Meissen style; the underglaze blue ware par- 
ticularly fine. Difi^erent marks were used; for example, D with an anchor, 
and D surmounted by a crown. . 

The year 1751 brings the Worcester porcelain made by Dr. Wall, a phy- 
sician and chemist. The early wares were very artistic, chiefly copies 
of the Nanking and Japanese styles. George III gave the factory the 
title " The Royal Porcelain Works." Among the different marks used a 
^' W " is the earliest, also a crescent. The modern wares of Worcester are 
very beautiful and delicate, the "^aie sur pdte^^ (paste on paste) being 
very skillfully applied. Its name at the present time is " Royal Worces- 
ter," and it is just now very popular. Among other famous English wares 
are the Minton, Dovlton, and Wedgewood. Doulton porcelain is made at 
Lambeth; it is very beautiful, and brilliantly yet daintily decorated. Min- 
ton and Wedgewood are also beautiful styles and would require a most 
extensive description, being much varied in style and decoration, some 
being most exquisite. 

The manufacture of French porcelain dates back to about 1664; it was 
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The most famous and costly French porcelain is Sevres, called so after 
the place where it is made. Up to 1770 this was soft; after that period 
hard Sevres was manufactured. The earlier wares were made at Rouen 
and St. Cloud. The St. Cloud was in imitation of Chinese goods. Two 
workmen, brothers Dubois, escaped from the factory in St. Cloud to Chan- 
tilly; afterwards they went to Vincennes and proceeded to make porcelain. 
Not being successful, it devolved upon the Marquise de Pompadour to 
bring the manufacture of French porcelain to a point of success. Modeled 
flowers of great beauty were produced at Vincennes, which cost enormous 
sums. Remnants of these wonderfully formed flowers are preserved at the 
Musee Ceramique. 

Great rivalry sprung up between the factories of Meissen and Vincennes. 
In the latter place the workmen were kept as jealously confined as their 
fellow-workers of Meissen. 

The year 1754 saw the porcelain in its perfection, and the buildings at 
Vincennes being found insufficient, a large edifice was erected at Sevres, 
whence the factory was removed in 1756. In 1760 Louis XV bought the 
establishment, and retained M. Boileau as Director. The King and 
Madame de Pompadour took the greatest personal interest in it, and visited 
it once a week. The artists and other employes were kept in superior style, 
and all opportunities for amusement were afforded them, under which 
happy circumstances large amounts of superb ware were produced, and 
the sales of Sevres grew to such magnitude that it was difficult to fill all 
the orders. As yet, though, nothing but "p§.te tendre" (soft paste) had 
been made, although hard paste had been made for many years in Meissen. 

The great obstacle to the making of hard porcelain was the lack of 
kaolin, as the latter substance within reach resulted in coloring the paste 
gray. By chance a lady, Madame Darnet, happened to discover kaolin 
at St. Yrieix, near Limoges, where it is found in quarries in great abund- 
ance and superior quality, accompanied by the indispensable perfectly 
white feldspar. 

In 1769 hard porcelain was produced at Sevres, but was not equal to the 
creamy softness of coloring and artistic beauty of painting of the soft paste 
ware, nor did it have the deep glaze. Both kinds, however, were manu- 
factured until 1804. 

Napoleon I also took great interest in Sevres ware, and frequently made 
presents of specimens. 

M. Brongniart, an eminent geologist and chemist, was for nearly fifty 
years Director of the works. He was also the author of "Traite des Arts 
Ceramiques." He remained Director up to his death in 1847. 

A beautiful rose tint, called " rose Dubarry," is peculiar to Sevres, also 
''bleu de roi " and *'bleu turquoise." Sevres is sold for fabulous prices. 

The marks are numerous, commencing with the Royal L in blue. The 
artists mostly added their monogram. Tables have been made of the 
marks according to the period of manufacture, too lengthy, however, for 
this article. 

The Limoges ware is made at Limoges, in Prance, and is very famous. 
The ware is lead-glazed earthenware of more or less hard body, and the 
decoration peculiar to it is called slip painting. The coloring matter is 
mixed with thin paste and used with bristle brushes, which enables the 
artists to apply the paints like oil colors, in this manner giving body to 
the decoration, while the transparent lead-glaze, often united with borax, 
adds great depth and beauty to the colors. Borax improves the colors 
much, particularly the blues. The method of slip painting has been 
improved upon at Limoges, it having been a style of decoration used in 
the earliest times. The slip is a strip of paste, which must be of exactly 
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the same composition as the article which it is to be used on. The same 
condition refers to the paints, which must in composition correspond with 
the slip, to prevent any cracking. An alkaline glaze is put over the whole. 
This transparent glaze lends great beauty to the colors. There are differ- 
ences in the slip and glazes used in different factories, and great secrecy is 
practiced regarding them. The works at Limoges are very extensive, over 
five thousand artists and workmen being employed. 

The kaolin which is found at St. Yrieix, is very superior and is exported 
even to America. The pegmatite used is also found near by at Chanteloube. 

Belleek, Ireland, produces a very fine porcelain, belonging to the eggshell, 
which is much decorated in relief. 

Very exquisite work of extreme delicacy is made at Geneva, Switzerland, 
and called Geneva ware. Its decoration is in the style of the Limoges, and 
has a deep glaze over rich, soft coloring. The Geneva ware is ornamented 
with slip painting and modeled flowers, while the Siviss ware has a style 
of decoration of its own, which looks like enameled jewelry or mosaics, 
slightly raised and covered with a deep glaze. 

MANUFACTURE. 

In America hard porcelain is manufactured, and, as will be seen in 
the article on clays, all the materials necessary are found in this country. 
About 1825 Wm. Ellis Tucker commenced making it in Philadelphia. At 
the present time factories are producing hard porcelain in various parts of 
the United States — at Trenton, New Jerseys Green Point, New York. There 
is no reason why, with the abundant materials available in America, pot- 
tery and porcelain should not have a great future before them. As seen 
in the article referred to before, California is rich in large deposits of all 
kinds of materials required for making numerous different wares of all 
grades. 

Very beautiful ware, called American Belleek, is made at Trenton, New 
Jersey. It is a close imitation of the famous porcelain made in Belleek, 
Ireland. In fact, the reproduction of it is so fine that it surpasses and has 
taken the place of the original ware. The workmen of Irish factories, Ire- 
land, have been brought over to Trenton, and articles of unsurpassed beauty 
are now made there. This porcelain belongs to the eggshell class, the 
principal decoration being in relief The shapes are quaint, lotus flowers 
and water lilies being a favorite design, their broad leaves, deftly modeled 
and curved, standing out boldly, while the stems are gracefully twined to 
form handles. This ware has a beautiful iridescent luster, resembling the 
inside of a pearl shell. The coloring is rather subdued, yet rich, and gold, 
burnished, and matt is much used. 

A special mention should be made of the wares made at Cincinnati. 
Miss Louise McLaughlin, the author of a practical manual on china paint- 
ing, has, after numerous experiments, conducted with greatest patience 
and perseverance, succeeded in making a ware which closely resembles 
the famous Limoges. After many unsuccessful attempts, made in various 
parts of Europe, to imitate Limoges Faience, it has devolved upon an 
American woman to solve the difficult problem. Thanks to the persistent 
application to her task, she overcame all difficulties, and has produced 
articles of wonderful beauty. This ware is decorated in the Limoges slip- 
painted style, with bold effect, warm coloring of great strength, and much 
artistic feeling. These articles have a harder body and glaze than the 
original Limoges. One of her large vases, exhibited in this State, was 
decorated in bas relief: a large, red fish, caught in a net. The whole 
piece was executed boldly, showing great breadth. 
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Work of Louise M. McLaughlin. 

In 1878 specimens of this work were sent to the Paris Exposition. About 
the same time Miss McLaughlin achieved her ^^st success in painting blue 
underglaze on white ware.* She has since published another book, Pot- 
tery Decoration Under the Glaze." The lady has steadily continued her 
researches, and many works of art and great beauty owe their existence to 
the intelligent and deft fingers of this pioneer of American decorative pot- 
tery, destined to associate her name forever with this industry. 

(The first notable exhibition of Cincinnati decorated pottery was held 
in May, 1875, at the old Elm Street Exposition Building. This has been 
followed by larger exhibitions.) . . , . t ^ • iu i i.*^i. 

In making pottery naturally the principal ingredient is the clay, which 
is used in its natural state for the coarsest ware, and is called body or paste 
(French- pate). The primitive way of utilizing it is shown in the sun-dried 
vessels tiles, or adobe bricks made in ancient times in Egypt and Assyria, 
and even now in Mexico and other tropical countries These sun-dried 
articles can only be used in a dry state. The baking or firing only renders 
them insoluble for liquids. The degree of temperature which the ware has 
to be exposed to in the baking depends on the composition of the paste, for 

which clay serves as a base. , . , , ., *.- j ^ 

C A Janvier has arranged tables which show the composition and pro- 
portions of different wares, and it might be appropriate to insert a copy ol 
these tables in this article. (See pages 258-261.) , 

The wares to be produced depend upon the composition of the ingredi- 
ents, the clay which they are mixed with, and the temperature which they 
are baked in Paste may be called modified silica. If the paste or body 
contains but very little iron, Ume, etc., it will bear a high temperature, yet 
not melt. Much iron, lime, and other impurities flux the body at a low 
heat, so that it will melt into a shapeless mass. The alkalies which the 
clay mass generally contains, such as feldspar powder and dust, do not 
influence it at a low degree of heat, but they will, aided by lime, act as very 
strong fluxes, if the heat is sufficient to melt the feldspar. 

The plasticity of the clay is of great importance, as the modehng of the 
ware depends upon this quality. , .. . ^ rrxi. i ;« 

Plastic clays are called fat or lo ng; the less plastic, short. If the clay is 

* In 1879-1880 she produced her « Ali Baba" vase, said to be the largest piece ippUed in 
the United States S^^^^^ this vase to the Women's Art Museum Association of 

Cincinnati. Other ladies and some gentlemen have f oUowed Miss McLaughlin's example, 
and wares of great merit are being brought forth. 
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too plastic, the ware will shrink too much in the baking and lose its shape, 
therefore ingredients are introduced which are non-plastic and unshrink- 
able. Potters call these "pitchers" (French: ciment); they may be sand, 
calcined bones, chalk, baked clay, or porcelain pulverized, calcined flints, 
even sawdust, which latter, however, burns out and leaves spaces in the 
clay. For objects of more or less elaborate form, most careful calculations 
have to be made to allow for shrinkage; for simple pieces, such as plates, 
this is not of much importance. 

After the clay which is to he used for very fine wares has been dug up, 
it is dried, and after having been broken up all foreign bodies are carefully 
removed. It is then put into a '^ blunger." Very pure water is added and 
the mixture worked with paddles attached to a shaft, until it has the con- 
sistency of cream. After water and clay are thoroughly mixed it becomes 
" slip " and is now drawn off and run through a series of strainers or sieves, 
which graduUy become finer meshed until it finally passes through one of 
exceeding fineness. Another process consists of washing the mixture 
down through a succession of tanks, in which the heavier parts sink to the 
bottom. 

Whatever " pitchers '' are to be added must be pulverized as finely as 
possible. In China and Japan this is done very primitively, in Europe 
and America by excellent machinery. (In this country, Alsign's dry 
grinding cylinder mill.) The potter tests the pulverized material with his 
teeth or rubs it between his fingers. 

The clays and pitchers thus prepared can now be mixed either in a 
powdered state, or, which is more usual, each ingredient has a certain pro- 
portion of water added, so that a quart of one will be equal to a quart of 
the other. After this they are generally mixed in a machine similar to 
the one before mentioned. Water is added until the liquid is like cream 
and can pass through the finest gauze. The slip is now dried, as it must 
not be left in a liquid state, in which the heavier parts would sink to the 
bottom; in this state, also, the slip would not be plastic. Various methods 
of drying the slip are employed: exposure by air, or by absorbing it in 
plaster boxes, etc. An English firm invented an ingenious method of 
straining hags, which are used in larger potteries of Europe and America. 

The paste now has to be rendered as homogeneous as possible in texture, 
and all air bubbles must be removed. 

One method of doing this is very old: kneading it with hands or feet, 
called ^Hreading." After placing the tray on a tiled floor, the workman 
walks with bare feet from the outer line to the center, spirally, until the 
clay is sufficiently "treaded." Another process is putting the paste into a 
mill, called a " wedging mill,'' which consists of a cylinder having knife 
blades inserted in the sides and in an axis in the middle, arranged in such 
a manner as to cut the clay and force it into a spiral. This process, after 
having been repeated several times, is considered more effective than the 
*' treading." Yet even this is not sufficient for very fine wares, such as 
porcelain. For this ware, the clay, just before using, is treated to "slap- 
ping." A very strong man raises a quantity of about fifty pounds and 
cuts it through with a brass wire. He then throws the cut-off piece with 
all his strength on the other part, and repeats this until the paste is per- 
fectly smooth and close where it is cut. After this it is pounded with a 
mallet. If this has been thoroughly done, the blending must be so thor- 
ough that any coloring matter added to it will be equally mingled through 
the whole. By this operation the air is also driven out, which is most 
important, as air bubbles expand in the baking and ruin the ware. The 
process of wedging has almost entirely superseded that of slapping, but 
for the very finest wares nothing seems to answer as well as the hand work. 
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Frequently the clays and pastes are allowed to " ripen," that is, they are 
left in the open air exposed to the weather, or put in pits or cellars to 
temper, and kept moist. Sometimes even putrid water is added to assist 
the mass to ferment and putrefy. The ripening is often extended to many 
years, particularly in China. 

The coarser wares do not undergo all these processes, treading or wedg- 
ing alone being considered sufficient. The finest ware receives the most 
elaborate treatment. 

The paste being sufficiently prepared, it is ready for shaping or model- 
ing. The most primitive way is shaping it with the hands. This is yet 
done in Spain, where huge jars are thus made. The famous Japanese 
Banko ware is also pinched and patted into pretty shapes. 

The ordinary way, however, is making pottery on the "potter's wheel," 
which was employed for this purpose at least four thousand years ago. 
The potter's wheel varies in form according to the power used for moving it. 

Differently formed articles require different processes of shaping, such 
as throwing^ pressing^ and casting. 

Throwing is employed for hollow vessels. A piece of clay or paste is 
placed on the small platform of the wheel, which rapidly revolves. The 
potter then shapes this into the object desired, using his fingers and a wet 
sponge, maybe also some simple modeling tools. He first forms a cone, 
which he forces again into a heap. He then thrusts his thunibs in and 
hollows it out, running it up into a sort of hollow cone; then finishes it off 
properly with hands, sponge, and tools. This seems all very simple, yet 
is very difficult. Good throwers are trained from boyhood up. When the 
piece is finished he cuts it away from the top of the wheel by slipping a 
brass wire under it. 

Fine wares are often finished off on the outside by another man, who 
uses for this purpose a lathe, called potter's lathe. It is similar to the 
ordinary turning lathe. 

Flat pieces, plates, etc., are made by pressing. The presser takes a piece 
of paste, expels the air by beating and slapping, and rolls or beats it into 
a thin layer. Sometimes a sort of rolling-pin is used, the presser placing 
the layer of paste outdde the mold. Fine wares have to be handled with 
great care in lifting the paste; generally it is rolled out in soft leather. 
Now the paste on the mold is placed on the head of the wheel, here called 
jigger, consisting of a spindle resting on its point, which is provided with 
a head to place the mold on. The wheel may be turned by a treadle 
used by the workmen, or by machinery. The jigger is moved by the same 
means, sometimes a boy turning it. The process of pressing is repeated 
several times — ^no less than twice. After drying them enough to have the 
proper consistency, the plates, etc., are taken off, smoothed inside, and 
finished off as finely as desired. 

Large pieces, and also small ones, are now mostly made in molds of 
plaster of Paris, which gives the shape, and sometimes ornaments, to the 
outside half of the piece. To make a pitcher, for example, the potter 
spreads a thin layer of paste inside the hollow mold and presses it care- 
fully into it with a wet sponge, taking care to keep it even in thickness. 
The same is done to the other half. Then the two halves and the bottom 
piece are fastened strongly together, the place where they are joined wetted 
with slip and smoothed down. Plaster molds rapidly absolve the surplus 
moisture, when the paste will be found dry enough to permit the pitcher 
to be lifted out and put away to dry. In spite of the greatest care taken 
in joining the two halves, the line where they meet will show after baking, 
so that in fine wares it is of great importance where this line is to be. This 
mark is turned off by a lathe. 
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The plaster molds are of rather recent date, and particularly suited for 
the purpose, as they absorb the water so rapidly. They have, therefore, 
almost entirely taken the place of baked clay or metal molds. 

Some ornaments, handles, and spouts are molded separately and fas- 
tened to the vessel with slip. Ornamented handles are pressed in molds, 
and must be carefully handled, not to become bent or distorted. For plain 
round or flat handles the paste is forced in long strips through holes of the 
desired shape, and cut up to suit, after which they are fastened with slip. 

Very thin ware is made in a sort of double molds, the inner of which 
may be in one, two, or even more pieces, carefully fitted together, and held 
in place by the outer mold. Into this mold very thin slip-paste is poured; 
this soon adheres to the absorbent plaster and thickens rapidly. When it 
is considered of the proper thickness, the superfluous slip is poured out. 
After the paste has dried and contracted, the mold is carefully taken off. 
, To compress the thin layer of paste and give it sufficient consistency com- 
pressed air is frequently forced into the molds. This process prevents very 
thin vessels from falling to pieces. 

Pieces which require great neatness and delicacy are best executed by 
this method; very thin cups are made by it in molds and the feet put on 
afterwards. Handles also are sometimes hollow and made this way by 
slip, to be used for eggshell porcelain. 

For basket or openwork ware the spaces are cut out of the solidly molded 
article very skillfully by hand, by the workmen, or rather by clever work- 
women. A very delicate process is the making of vessels double, with the 
outer part cut into openwork designs. In this case the inner part is made 
first, then the outer part or shell placed on it, and joined by slip at points of 
contact. Care must be taken to have both pastes of equal consistency, so 
they will contract equally. The desired pattern is then cut into the outer 
shell, refraining carefully from letting the knife touch the inner part. 

Lacework is in most cases made by dipping the lace, of the desired 
shape and pattern, into slip, after which it is draped upon the article before 
baking. The lace proper* burns away in the baking, and, on account of 
shrinkage, leaves the slip-lacework on the article more delicate of fiber 
than the original lace. The workwomen who mostly perform these delicate 
tasks, also ornament pieces by dragging or dropping the paste, mixed to the 
proper consistency, over the vessel, as the confectioner ornaments cakes. 

Large potteries employ their own moldmakers; for fine ware, good artists, 
and often famous sculptors. 

The celebrated eggshell porcelain is made by enameling the pieces on 
the inside, and after baking them, removing the paste by grinding, leav- 
ing only the enamel. Then another coat of thin enamel is placed on the 
outside. 

Bricks, tiles, drain-pipes, and ornaments for architectural purposes are 
generally molded or cast by machinery. 

Many more processes could be added and more minutely described, as 
they vary in different countries according to wares and machinery em- 
ployed. Many machines for perfecting the manufacture of pottery are 
used in Europe and America. The easiest way and the most instructive 
is to watch the various processes of potting in a pottery; this is as practi- 
cable as interesting, and teaches more than the most elaborate description. 

After the potter's task is finished, the moist pieces are taken to be dried. 
They are placed on plaster shelves in the drying stove or closet, and 
exposed to a temperature of about 125 degrees Fahrenheit, beginning with 
"90 degrees, until they become hard enough to be handled. They are then 
baked. The ware may be baked unglazed (biscuit), or it may be baked 
slightly and then glazed; or it can be glazed and baked at one time. 
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Glazing means to cover the articles with a thin coat of natural or arti- 
ficial glass. The composition of glazes must vary in fusibility, according^ 
to the ware which it is to cover. To prevent the cracking (technical expres- 
sion, " crazing ") of the glazes, they must expand or contract in proportion 
with the ware.* 

It is generally easier to glaze very siliceous wares than those containing, 
a large proportion of alumina. The materials for composing glazes most 
used are feldspar, kaolin, quartz, sand, lime, borax, boracic acid, sea salt, 
potash and soda, fluorspar, ochers, oxides of lead, of manganese, cobalt of 
iron, and oxide of tin. The best glazes have borax and some alkali added 
as a flux; in this case the proportion of lead is reduced. Glazes which 
contain much lead are easily scratched and decomposed by acids; they 
are therefore dangerous if used for cooking utensils. Without entering 
more minutely into the composition of various glazes, which, in numerous 
cases, are secrets of the manufacturers using them, a general description 
of the process of applying them may be made. The ingredients for ordi- 
nary glazes are ground to a fine powder (the finer this is the more lustrous 
the glaze) ; water is added to the consistency of cream. This composition, 
with the addition of a little vinegar to prevent a precipitation of the heavier 
parts, is applied without any more preparation. 

Another process is fritting. This is a melting of different ingredients 
with any salt soluble in water, as borax, niter, or soda, into glass, running this 
into cold water and then breaking it up into fragments. This ''fritt" is 
then pulverized, and insoluble materials added, if necessary. The ware is 
then dipped into this glaze liquid. After the water is absorbed by the- 
porous ware, a thin coating of powder is left, as if the piece were powdered 
with sugar. Any bare spots are covered with a brush, and where the pieces 
came in contact with the " seggars " the glaze is wiped off. In non-porous^ 
wares other processes are employed. 

The glaze is made into a thick liquid, and some of it put on, or, as needed, 
inside the vessel, which is moved around until the glaze covers it evenly. 
The glaze may also be applied with a brush, etc.- In England some glazes 
are "dusted" on. The now glazed ware, if entirely dry, is placed in the 
kiln ready for baking or firing. 

The proper placing or packing of the wares in the kiln is most essential, 
and a branch of the manufacture in itself. It requires a skillful and 
experienced workman, who has a task of great responsibility. 

The kilns vary in form; some are cone-shaped, others square with arched 
tops, or circular buildings; some are two stories high. The most essen- 
tial quality is an equally distributed heat. 

Within the later years numerous improvements have been made. Instru- 
ments for measuring heat, called pyrometers^ are used. Skillful potters, 
however, judge the heat by experience. They can gauge it to great exact- 
ness by placing pieces of paste within easy reach in the kiln and examin- 
ing them during the process of baking. Small apertures are left in the 
kiln for looking into it. These are carefully closed, though, when not used. 

Formerly wood was the fuel always employed for heating the kiln, now,, 
however, charcoal, coal, coke, and even gas with regenerative stoves are 
employed. China and Japan use wood only. 

The coarser wares are simply placed in the kilns with the fire playing 
directly on them. The finer wares are placed in "seggars," which are^ 
dusted with fine flint sand to prevent the pieces from adhering. The seg- 

* One of the oldest, and said to be lost arts of the Chinese, is the crackle ware. This- 
eflect is produced by an artificial expansion of the glaze. Several methods of making 
this crackle ware have been published, but there is no certainty as to their being the- 
genuine Chinese. 
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gars must be packed with great care, little props or pins, stilts, etc., of fire- 
clay being used to keep the articles from touching. Numerous other 
methods of packing kilns are in use, according to the consistency of the 
wares, the soft paste needing greatest precaution. 

DECORATION. 

The only method of decoration really correct and adapted to pottery or 
porcelain is that which is indestructible. This law, in regard to colors, 
demands their being derived from minerals, as any animal or vegetable 
matters will not bear a temperature high enough to fire pottery or porce- 
lain. Therefore J the pigments used are necessarily oxides and salts of 
metals. Of these, not all are capable of standing the high temperature 
of the glazing kiln. It is, therefore, necessary to confine certain colors to 
overglaze decoration, as the temperature needed to fix the colors on the 
glazed surface is not so high as that which is required to fire the glaze. 
In overglaze painting, the pigments unite with the glaze during the process 
of firing, and make them as one. In underglaze decoration, the painting 
is applied to the unglazed ware, and the glaze put over the decoration. 
The ware being so far only biscuit, a mellow softness of the tints is the 
result, which makes the Limoges ware and that of Cincinnati so beautiful. 
The ground tints are blown on with an atomizer, invented for the purpose ^ 
which results in the marvelously soft, cloud-like backgrounds, which have 
made this ware so famous. The high glaze, which is added afterwards, 
only tends to subdue the tints more, without lessening their strength in the 
least. Great care is taken to employ only tints which harmonize, and the 
results are due to the truly artistic feeling of the decorators, who are real 
artists. 

To more easily understand the different styles and methods of decoration, 
it must be explained that the fixed colors should be classed as enamels and 
vitrifiahle paints. 

The difference between enamel and vitrifiahle colors is, that the color is 
not mixed with the glass, but dissolved in it. To use chemical expressions^ 
enamels are silicates, borosilicates, or phosphosilicates, colored by oxides 
in solution. The colored glazes and most of the underglaze colors are en- 
amels. These latter must either be prepared with the coloring matter and 
placed on the ware, or the materials for the enamels placed on it, and the 
two united in melting. In using enamels for overglaze painting, certain 
conditions must be observed, or they will crack and come off. Enamels 
can be more or less transparent^ or they may be made quite opaque by 
adding very carefully prepared phosphate of lime, or oxides of tin or of 
antimony. 

Paints are vitrifiahle when the coloring matter is mixed with the flux^ 
instead of being dissolved in it, as is the case with the enamels. Most of 
the colors used for overglaze painting on hard porcelain belong to this class. 
These colors must possess certain qualities, which are: 1. They must not 
chemically change in melting at a certain temperature; 2. They must firmly 
adhere to the article applied to; 3. They must come out of the fire glossy 
(this is not applicable to the '* matt '' or unglazed colors) ; 4. They must 
not be afiected by moisture or dry atmosphere, or by gases; 5. They must 
expand or contract in proportion with the surface applied to. Where it is 
possible the colors should remain the same after firing as before, and not 
destroy each other when mixed. This should be the case with enamels 
also. As the surface on which fluxed paints are used is generally less 
fusible than the paints, it happens, especially with hard porcelain, that the 
glaze remains hard, while the paint melts at a low temperature, which 



254 



REPORT OF THE STATE MINERALOGIST, 



POTTERY. 



255 



causes it to form hard outlines, and even to crack or scale off. A softer or 
more fusible glaze, for example that of soft porcelain or faience, will per- 
mit the paint to sink into it slightly, thus giving a very rich effect to the 
work, and uniting pigments and glaze so thoroughly that there is no danger 
of scaling. This rich, soft effect is also achieved by the mingling of color 
and glaze in majolica. As in the mixture of clays and glazes, the recipes 
for composition of fluxes and paints vary, and each manufacturer has his 
own special compounds. Speaking of fluxes or colors in a general way, it 
may be stated that flux and coloring oxides are carefully ground to an 
impalpable powder, this being of greatest importance to the brilliancy of 
color and the gloss of surface. On the average, about three parts of flux are 
mixed with two of coloring matter, varying, however, in proportion, accord- 
ing to shades desired, and also to the ware on which they are to be used. 
Cobalt blues and copper greens have to be subjected to a greater heat in 
order to bring out the full strength of the color; these are, therefore, melted 
with the flux first, then cooled and finely pulverized. Fluxed paints are 
usually put in the market in fine powder. When used they are mixed with 
turpentine and/ai OiZ, which latter is the sticky substance gained by expos- 
ure to air of spirits of turpentine. The constant researches of chemists 
have resulted in bringing forth numerous new colors of greatest beauty. 
There are three general classes of pottery paints: Underglaze, or refractory, 
also called gloss-oven colors; hard HZn, or medium heat; and regular kiln^ or 
ordinary or soft muffle heat, Underglaze colors must be prepared with 
regard to the pottery which they are to be used on, so no injury will be 
done to them by the material used for paste or glaze. The engobe or slip 
painting referred to before is done with underglaze or gloss-oven paints. 

The colors for hard potteries have to stand such a high temperature 
that they are not so numerous as those used for soft ware. As the tem- 
perature becomes lower, according to the different wares, the range of 
colors becomes larger. After underglaze colors have been applied, the 
ware is subjected to a process of hardening, a sort of preliminary baking, 
which requires a red heat. The glaze is then put over it. The colors may 
be called potter^s hard colors. Decorators generally refer to hard kiln or 
medium heat — ^sometimes high muffle colors — ^in speaking of hard fire 
colors. These vary little from the regular kiln colors, and are, like them, 
applied over the fired glaze, never under it. 

The third class colors — regular or ordinary kiln colors, also soft muffle 
colors — come in tubes or in powder, for use over the glaze on porcelain, 
and are called porcelain paints, mineral paints, etc. Lacroix, who manu- 
factures them so extensively, calls them '^couleurs vitrifiables." 

The Chinese and Japanese have rather limited lists of colors, as their 
knowledge of chemistry is not sufficient to produce new ones. Some of 
their colors, however, are famous; for example, celadon and rouge flamine, 
or flambe. 

PAINTING. 

Probably no style of painting is more popular with the amateur than 
porcelain painting. Why this should be seems difficult to explain, as it 
is decidedly not "easy," nor by any means a thankful task unless done 
well. Yet it appears as though no branch of art were more sinned against 
than porcelain painting. The only explanation may be that the average 
amateur desires result, without being compelled to undergo the tedious 
preliminary studies so patiently followed by the professional. It is well 
known that porcelain painting by many artists is looked upon as merely a 
technical industry, not an art. By the writer of this article, however, good, 
artistic work on porcelain is considered very difficult, as bad or indifferent 



work is brought out more prominently by the firing, which softens no blem- 
ish and hides no mistake. One of the greatest difficulties in porcelain 
painting, and particularly in overglaze work, is that the surface is not 
yielding, like paper or other materials used for painting. Great skill in 
wielding the brush is therefore required to bring forth the softness of out- 
line so much desired in all painting. The widely cherished idea that a 
knowledge of drawing is not necessary for porcelain painting, and that 
tracing is not only perfectly legitimate, but a rather capital substitute for 
drawing, may have something to do with the popularity of this decoration, 
which is more resorted to as a pastime rather than a true study. 

The first and foremost condition necessary to success in any branch of 
art, a knowledge of drawing, is also an absolute necessity in pottery and 
porcelain painting. Of course, if the student's ambition is satisfied with 
very moderate success, simple decorations are often executed with good 
effect; but where really good work is desired, the student should not expect 
to accomplish anything without a proper foundation, artistic training, and 
unceasing perseverance. 

Numerous lists or " palettes" for this work are made out, according to 
the preference which teachers and professional decorators have for certain 
colors. The latter generally use those which come in powder, and prepare 
them according to their liking. The tube colors are ready for use and 
need only be rubbed with a little turpentine to make them pliable. La- 
croix's tube colors are probably more used than any others. These tubes 
contain colors ready for painting and also for '^ tinting" or " grounding." 
These latter are prepared for grounding only and will not bear mixing with 
others, as they contain too much flux. English colors are also much used 
by artists, as well as German. Many prefer to select their palettes from 
different makes, choosing particular colors which they consider best, 
regardless of the maker. Thus, English and German decorators will use 
Lacroix's Rose Pompadour largely. 

Ulrich's enamel paint in tubes (German: schmelzfarben) and powder, 
are also much used, being rich in colors and coming from the firing with 
a high glaze. The so called Matt wax colors are adapted for painting in 
Royal Worcester style and have a beautiful, soft effect. Another new kind 
are the "new Gouach colors;" also particularly adapted for Royal Worces- 
ter style of painting. 

The so called Royal Dresden china colors come in tubes and porcelain 
pans, put up like moist water colors. They are handled like water colors 
on glazed porcelain, which has previously been covered with a medium 
specially intended for the purpose. Porcelain which has been decorated 
with these colors is fired just as if vitrifiable colors had been used; the 
porcelain water colors are exceedingly rich in tone, but difficult to manage. 
A special point has always been made of cautioning against the use of 
different colors, that is, those of different make, on the same work, as it 
was contended that the use of different colors side by side would result in 
uneven firing. Many professionals, however, claim to have achieved great 
success by using colors of different manufacture at their own pleasure, 
some even emplo3dng Lacroix paints in touching up work executed in 
Hancock's moist water colors. For beginners, though, it would be advis- 
able to confine themselves to one set of colors. 

Manuals for china painting give different lists of colors or " palettes," 
according to the preference of the authors; it is advisable, however, to 
observe the same rule which applies to all styles of painting; that is, the 
student should confine himself to as simple a " palette" as possible, as this 
will make the work easier and less puzzling. As porcelain paints change 
more or less during the process of firing, the painting must be done with 
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the desired result in view. A certain familiarity with the colors before and 
after firing is therefore desirable, which can be accomplished by making 
sample " palettes." For this purpose a large, rather flat plate is to be 
divided into as many compartments as colors are to be used. Now, a little 
paint is to be squeezed on the ^ Aground" surface of a glass slab and 
'^rubbed down" with a palette knife, using a horn or ivory spatula for 
colors containing gold, little or no iron. Enough turpentine must be added 
to make it easily managed, then the compartments filled in by putting the 
color on thick on the outer edge, and letting it become lighter gradually, 
until it blends into the white porcelain. Each color must be numbered 
with ivory black, and a corresponding list be kept to refer to. Those who 
do not wish the trouble of painting a sample plate, can buy them all ready 
at the art dealers, as the manufacturers of colors make these plates contain- 
ing all colors, both for painting and " grounding." 

Complete ^'outfits'' can be had at any art store, including the different 
mediums needed for the work, as turpentine, fat-oil, oil of lavender and 
cloves, balsam of copaiva, etc. 

The actual process of painting may be described as follows: After the 
article to be decorated has been well cleaned, prepare it for receiving the 
design. This should be sketched "free hand" with a finely pointed litho- 
grapher's pencil, or a hard lead pencil. The porcelain surface will receive 
the latter better after having been rubbed over with a little turpentine or 
alcohol, the former being preferable. As soon as the surface is dry, the 
design can be sketched on, as lightly as possible, so the pencil lines will 
not soil the paint. If tracing paper has to be used, great care must be 
taken to use an instrument which will make the lines as delicate as possible. 
Tracing in itself must be done very cautiously, otherwise the design may 
lose much of its character. 

If a " tinted " ground is desired the prepared color is laid on in a flat 
tint with a broad, flat brush or pufois. After the surface has been evenly 
covered and allowed to remain until it has become somewhat "sticky," it 
is gone over with the "blender," which is held perpendicularly, " dabbing " 
the article lightly until an even tint is attained. Instead of the blender, 
a ball of cotton tied in chamois skin, linen, or raw silk can be used. 

In factories and by professionals another method for laying grounds is 
largely practiced. The porcelain is evenly and quickly covered with 
"grounding oil" especially prepared for the purpose. This done, the sur- 
face is lightly dabbed with a ball of cotton tied in raw silk. When slightly 
" sticky " the powdered color is " dusted " on with a large brush, any super- 
fluous powder being lightly brushed off. This method requires skillful 
handling. 

Designs or patterns are sketched on tinted grounds as described before, 
and the color removed by " scraping " it off or applying mediums mixed 
for this purpose, for example, lampblack, balsam of copaiva, and oil of 
cloves. This medium is applied with a brush, and after remaining a little 
while on the surface it is quickly wiped off, exposing the white surface. 
After the color has been removed where the design is wanted, the ware 
may be fired, or the design painted on at once. Referring for a detailed 
description to works which are especially published with the view of giv- 
ing instructions, it may be added that a practical course in porcelain 
painting is the only method of learning to conquer the many technical 
difficulties which accompany this particular branch of art. 

After the painting is finished the article must be kept free from dust 
until dry, when it is ready for firing. Gilding, putting on bands or lines 
are special branches, and should be left for the professional decorator. 
Burnish gold (German: polir gold) comes dull from the kiln and is pol- 
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ished with burnishers. This work is generally done by women, and 
requires practice. Another style of gilding is done with "glanz gold," 
which comes bright from the kiln and needs no burnishing. This is used 
for cheap ware and not so lasting as burnish gold. Yery effective styles 
of decoration are achieved by leaving the gold partly dull and partly pol- 
ished. 

For putting on bands or lines " whirling tables " are used. The decora- 
tor, after placing the article directly on the center of the whirling table, 
steadies his arm on the " rest," and, applying the brush charged with 
paint to the object, moves the wheel rapidly with the other hand. This 
requires skill and practice. 

In factories fine ware generally receives several firings. Meissen or Royal 
Dresden articles are fired as often as six times or more. Generally speaking, 
all painted articles should be fired twice at least For the first fire the 
work should be done in a sketchy manner, leaving the details to be worked 
up for the second, or, if desired, third firing. Beginners should practice 
considerably before having any of their work fired at all, wiping it off 
repeatedly, until the teacher considers it done well enough to be preserved 
by firing it. 

FIRING, 

The packing of the kiln for firing painted ware is as responsible a task 
as the packing of one for " green " ware, and must be done by an experi- 
enced person, as some of the colors require more heat than others. Par- 
ticular care must be paid to carmine. Very fine ware is generally placed 
in " muffles," which are similar to the before mentioned " seggars." To pre- 
vent articles from touching, which would result in their adhering to each 
other on account of the glaze melting them together, little stilts or triangles 
of "biscuit" are used. After the kiln has been carefully packed and the 
proper heat attained, the process of firing can be watched through the 
" spy-hole." It is quite interesting to note the gradual heating of the ware: 
the painting turns darker as the temperature increases, becoming a reddish 
brown; then, as red heat is attained, a bright red, and lo! disappearing 
entirely as soon as white heat is reached; then gradually appearing again, 
turning red, reddish brown, and so on, until the different colors have re- 
turned, only brighter, and covered with transparent glaze. The fire is 
lowered gradually, and the kiln must be permitted to become quite cold 
before removing the articles. 

The time necessary for firing is about three to five hours for fusible colors, 
underglaze colors and glazing about thirty-six. This is only taking a gen- 
eral average. Gold requires a higher temperature than that at which silver 
melts. By means of trial pieces the different degrees of heat required can 
easily be observed. Carmine, if not subjected to enough heat, will bum 
an ugly brownish hue; if overheated, an equally ugly violet. 

Amateurs employ largely the portable kilns, and achieve, with great 
care, comparative success. In many cases gas is used, and the firing done 
in quite a short time. These kilns are not suited, however, to large pieces. 

Referring again to an article in another part of this report, which con- 
tains the results of chemical analysis of clays and kaolins found in Cali- 
fornia adapted for the manufacture of pottery and porcelain, it is sincerely 
to be hoped that the facilities which this State offers, namely, large deposits 
of all necessary materials, will, in the near future, lead to their develop- 
ment, and thus lay the foundation to a new industry, which, hand in hand 
with art, will add to the fame of rQur.gtate., 
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TABLES OF PASTES. 



Kinds of Pottbet. 



Soft Body or Paste. 

1. Peruvian 

2. Madagascan 

3. Campanian (Italo-Greek). 



4. Etruscan. 



5. Roman (red) Luxembourg - 

6. Roman (gray) 

7. Black, Gallic 

8. Spain, modern 

9. Portugal, modern 

10. Coarse earthenware 



11. Coarse earthenware 

12. Lucca della Robbia (Majolica). 

13. Delfware 

14. Persian 

15. Rouen 



Sard Body. 



16. Pallissy 

17. Henri II (F. d'Oiron) 

18. Lun^ville (terre de pipe) 

Very Hard Body {Fine Earthenwares). 

19. Creil (France) 



20. Mintori (England) 

21. Wedgewood ( England) 

Very Hard Body (Stonewares). 

22. VauxhaU(whitlsh) 

23. Wedgewood (yellowish, unglazed). . , 

24. Chinese (reddish-brown, unglazed).. 

25. Japanese (reddish-brown, unglazed) . 

Very Hard Body (Porcelains), 

26. Nymph enburg (Bavaria) 



27. Meissen (Dresden) 



28. Limoges , 

. 29. Sevres 

30. China (first quality) . 



31. Japan (eggshell ware) 

32. Japan (thick body porcelain) . 



33. Piedmont (near Turin) 69.80 10.40 17.60 



67.04 
44.00 
52.95 



63.00 

54.39 
61.58 
62.22 
53.04 
54.02 
39.50 

36.50 
49.65 
49.07 

48.54 
47.96 



67.50 
59.10 
67.39 

66.10 

72.60 
76.10 



74.00 
66.49 
62.00 

62.04 



72.80 



58.50 



70.20 

58,03 
69.90 



78.763 
74.545 



10.83 
8L20 
27.15 



14.44 

24.24 

25.78 
18.36 
19.11 
20.00 
12.00 

10.50 
15.50 
16.19 
12.05 
15.02 



28.51 
40.24 
16.00 

32.20 

24.10 
20.45 



22.04 
26.00 
22.00 

20.30 



18.40 



35.10 



24.00 

33.94 

26.60 



17.847 
19.315 






0.28 



1.76 



1.83 
3.05 
0.47 



1.45 

0.20 



0.17 

0.82 
0.30 
0.44 



1.02 



0.14 



0.17 

0.16 

Trace. 

Trace. 



0.30 



Trace. 



0.10 



0.02 

.029 

.176 



Trace. 



Trace, 



1.10 



2.20 

1.60 



1.06 
0.20 
1.00 

Trace, 



0.65 



5.00 



t4.30 

2.97 
3.30 



.203 
.566 



1.84 



2.90 

1.975 
2.832 



10.17 
7.05 

12.87 



7.75 

10.24 
4.27 

5.71 
6.01 
9.76 
535 

5.40 
3.70 
2.82 
3.14 

4.07 



2.05 



2.01 



0.55 

1.10 
1.00 



2.00 
6.12 
14.00 

15.58 



2.50 



0.80 



0.70 



1.20 

.638 
1.916 



3 



3.24 
1.25 
5.25 



3,00 

9.25 
2.17 
1.17 

14.01 
4.76 

20.00 

26.00 
22.40 
18.01 
19.25 
20.24 



1.52 



13.16 
0.14 



0.75 

0.60 
1.04 
0.50 

1.08 
3.30 
0.30 

0.70 

4.58 
0.30 

.213 
.106 

2.00 



* Either not present, or If present they will have no effect at all, the pottery being baked at too high a heat 
to affect them. 
t Alkalies. 
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Analyses Principally from Salvetat and Brongniart. 



7.07 
15.24 



8.45 



2.04 

10.56 
2.06 
5.97 
7.30 

6.00 



1.00 
1.26 



Sometimes 
lustrous.. 



1.55 

1.68 
0.99 
.78 
5.77 
4.04 
17.60 

20.00 
8.58 
13.09 
16.72 
12.27 



Tin or lead. 
Tin glaze. - - 
Tin glaze.-. 
Tin glaze... 
Tin glaze -.- 



Scarcely baked at all ; unusually low proportion of silica. 



Soft, marl-body lime, probably 

as silicate. This is the general composition of the 
finest potteries of this class — very old. Sometimes 
with lustrous glaze, now proved to be composed of 
silica and alkali, with oxide of iron or lime, trans-* 
parent glazes, sometimes black, probably iridium. 

Many analyses of this Etruscan pottery upon great 

similarity, probably all made by about same recipe. 



Not baked enough to drive out the carbon; very low heat. 

- Very low heat. 

- - ..Very low heat. 

These were analyzed before baking; only well 

dried, which accounts for the water; all lime-body. 



Lead glaze. 
Lead glaze. 
Lead glaze . 



Boracic . 

Boracic . 
Boracic . 



Salt glaze. 



Lime-body; this takes tin glazes very welJ. 

_ __. Lime-body, 

-Lime-body; often has a borax glaze from trical. 
Lime-body. 



, Pipe-clay or 

ball-clay paste. Most of his pottery had a tin glaze. 

.._ Ball-clay paste, with a little 

kaolin in it, and there is probably a little iron, etc. 

Old fashioned French ball-clay body 

earthenware, often with tin glaze to make it harder. 

- _ Modern French 

flint-body ; line earthenware, made on English recipes. 

Modern English flint-body; fine earthenware. 

Modern English flint-body; when glazed with a 

soft lead glaze this is much like the old C, C. ware. 

Iron-bodj'. 



Iron paste; 

these soften in the heat of the hard porcelain kiln. 



Veilgrith.. 



Earth alkali. 
Feldspar — 



oface. 



Laurent... 



Pegmatite- 



- .Lime porcelain; no feldspar is 

used, but a good deal of lime. Roscoe gives passau 
kaolin 100; bode mais quartz 40; marble (lime) 10. 

_ -Brongniart and 

Prossel give gypsum, not marble. The alkalies come 
from the undecomposed feldspar in the kaolin, or 
from the sand. The glaze is an aluminous lime-glass. 

- Here is also made a hard body 

with a lead glaze. This is for decorative purposes. 



Wiirtz. 

Wiirtz. 



The Chinese glazes 

have a large proportion of lime, at least one fourth, 
and are more fusible than the European glazes. 

.._ Washed 

tsiji-chu-chi, 17 p. c; washed shiro-chu-chi, 30 p. c. 

Washed shiro-chu-chi, 50 p. c: washed 

sakaim^-chu-chi, 50 p. c. These porcelains are very 
siliceous, and are more fusible than the European. 

A similar porcelain is made in Spain. 
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Kinds of Poitbby. 



34. Worcester 

35. Sevres (old paste, about 1760) 

36. Sevres (about 1866) 

37. Tournay 

38. Persia 



82.00 

74.50 
76.00 
76.45 
90.00 



9.10 

2.00 
2.00 
7.35 
1.50 



I 



7.40 



Trace. 
0.80 






2.60 

*5.25 

0.39 



1.00 



6.00 



0.75 



1.60 



S 



1.30 

15.78 

16.00 

11.20 

3.00 
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Analyses Principally from Salvetat and Brongniart. 






Boracic - 


i_..The old English Dorcelains 






Lead 

Lead 


had flint-glass glazes; the modern have borax or boric 
acid in the glaze. No available modern analyses. 

.Fritted body, flint-glass glaze, very soft and very brill- 
iant. Soft porcelain will also take a lime-glass glaze. 

Fritted body; the soft porcelain made at Limoges on 










Boracic 


much the same recipe, has sometimes a borax glaze. 
A very good ware, stronger than the Sevres, and 


*6.60 






suited to household use; also good for decoration. 
_ This is the anal- 








ysis of an opaque, fritted paste, which, when suffi- 
ciently baked, produces a real translucent porcelain, 
having generally a silica-alkali glaze. In porcelain 
paste, as in all others, the proportions vary slightly 
at different times, but never to any great extent. 



* Water. 



18^ 
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RIVER MINING. 

By R. L. Dunn, E,M. 



River mining is a branch of placer mining that is carried on in the chan- 
nels and beds of rivers and large streams. Practically it may be consid- 
ered as including the mining of such deep bars as have to be exploited 
below the surface of the water in the adjacent river. River mining is not 
local to California, though undoubtedly carried on to a greater extent here 
than in any other gold-bearing district in the world. As contrasted with 
gulch and ravine mining and hydraulic mining, it is dry season work, only 
practicable when the rivers are in their low water stages. Probably no 
other branch of our gold mining industry is subject to more uncertainty 
under ordinary conditions than is river raining, yet in no other branch are 
as large returns possible with comparatively small capital. In the early 
mining history of California, after the rapid working out of the shallow 
placers of the high bars, attention was turned to the river channels as the 
next most certain source for a large gold yield, and in 1852, 1853, and 1854, 
a very large amount of this mining was done, and most of the gold yield 
of the State at that time came from this source. During these years all of 
the large gold-bearing rivers in the State were worked, but the industry 
gradually declined in relative importance with the discovery and opening 
of the mines in the old river chaimels. Hydraulic mining from 1857-58 
practically extinguished river mining in many of the rivers by reason of 
tailings covering up the river claims, and it is only since 1880, coincident 
with the restriction of hydraulic mining, that the attention of mining men 
has been directed to the river channels. 

The rivers which have been and are now the locality of this branch of 
mining, are the Klamath, Salmon, and Scott Rivers, Trinity River, and the 
main Sacramento a"bove Redding, Feather River above Oroville and its 
four large forks, Yuba River above Smartsville and its main forks, Bear 
River, the North, Middle, and South Forks of the American River, 
Cosumnes River, Mokelumne River, Stanislaus River, Tuolumne River, 
and Merced River. Of these the Cosumnes, Mokelumne, Stanislaus, and 
Merced Rivers are practicall}'' worked out and abandoned, certainly so 
far as any large operation is concerned. The low water flow of these 
streams is comparatively small and easily controlled, and the tailings from 
hydraulicking did not get into the river channels until they had been thor- 
oughly worked. The very little mining in these streams of late years has 
been by small companies of Chinese handling over tailings and the few 
unworked spots overlooked by the old miners. The South Fork of the 
American River, and Trinity River, are practically abandoned, though it 
is probable that in both streams there yet remain unworked portions of the 
bed that will pay. The large volume of water in the main Sacramento 
River above Redding has prevented work in that stream to any extent, 
and it is not likely that any successful mining on a large scale will be pos- 
sible there till the low water volume of the stream has been materially 
reduced by diversion for irrigation. The remaining streams are thus prac- 
tically the only available ones for this branch of mining. Of these the 
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Yuba and its forks, Bear River, and the North Pork of the American con- 
tain large areas of unworked ground known to be rich, but buried beneath 
large masses of hydraulic tailings. These tailings, however, contain in 
the aggregate a large amount of gold, and have thus enriched the river 
beds for future mining. The winter floods, with the cessation of hydraulic 
mining, are now ground sluicing on a tremendous scale, washing the tail- 
ings that have been slacking and disintegrating for years, and concentrat- 
ing the gold they contain into a smaller bulk of gravel. A few years of 
this operation and these rivers can again be profitably mined. 

The localities of active mining operations in this branch of mining at 
the present time are confined to the Klamath, Salmon, and Scott Rivers, 
in Siskiyou County; the Feather River in Butte County, and the Middle 
Fork of the American River in Placer and El Dorado Counties, with a 
little work by Chinese high up in the forks of the Yuba River. 

Klamath River ever since the discovery of gold in its bed has been con- 
tinuously mined and is still a long way from being worked out. The con- 
ditions for river mining in this stream are very favorable. Though carrying 
a large volume of water, it has nearly everywhere a considerable grade 
and velocity of current with no great depth. Hydraulic mining tailings 
have not accumulated and covered up the claims, and mining in it has 
been so continuous that the location of the worked and unworked portions 
of the bed are well known, and there is not the uncertainty on this point 
that is the case with the other noted streams. At the present time there 
are about twenty-five claims being worked on the Klamath and Salmon 
Rivers, employing three hundred men. Operations in this locality are 
generally on a small scale and involve the use of but little capital. The 
Feather River, in Butte County, is the location of the two most extensive 
river mining operations in the State. These will be considered in detail 
further on. The Middle Fork of the American River, though worked very 
extensively in the fifties, still contains much valuable ground, particularly 
in deep bars and in portions of the main channel that the early miners 
could not drain or bottom. A considerable amount of river mining is now 
being done at several points on this stream, and new enterprises are under 
consideration for the immediate future; the successful results of the present 
work having encouraged the investment of capital. 

The rivers in which river mining is carried on run in narrow canons 
more or less difficult of access. Usually the hill and mountain slopes rise 
directly from the water's edge, but the streams meander for portions of their 
course from side to side of narrow valleys, leaving small flats, or " bars," 
as they are termed by the miners, alternately on one and the other side of 
the stream. The formation of these bars is due to the action of the flowing 
river. During the period of its gradual erosion, slides from the hillsides, 
or the accumulating debris of floods, have changed the course and channel 
of the streams, and widened the canons to narrow valleys. These bars, 
sometimes high above the present channel of the river, sometimes lower 
than it, are nothing but portions of its former bed. Often a secondary 
erosion so changes them that their identity is lost, but wherever they are, 
the dynamic and hydraulic forces that formed them made them natural 
rifiles and storehouses of placer gold. These deep bars were the dream 
and the snare of the early miners, probably more effort and capital being 
expended in unsuccessful attempts to mine them than in any other of the 
early mining operations, the fabulous yield of the few successfully worked 
deep bars and adjacent river-bed encouraging similar undertakings, that 
were only abandoned after successive failure had demonstrated the inade- 
quacv of the appliances and methods emploved.i /'^ z*^/^ i r> 
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The diagram of a river channel used as an illustration is from a rough 
sketch of a portion of the Middle Fork of the American River, a few miles 
above Auburn. It is as good an example of "bar" formation as could be 
shown. The lines dotted as old channel are, of course, only illustrative 
not actual, as but little of the surface of the bars has ever been removed, 
and that which has, if anything, indicates that the river at different times 
used several lines of flow, and made corresponding erosions in the bedrock. 
Not shown on the diagram, but a few hundred yards further down stream, 
a tremendous slide at one time blocked the river, and probably caused the 
formation of the bar marked " sandbar," and contributed more or less to 
the formation of the other bars. This slide, or another adjacent to it, left 
a natural dam and falls in the river, which have only recently been blasted 
out to make possible the mining of the river-bed and bars shown in the 
diagram. The present channel of the river is at points a short distance 
above the falls, thirty to fifty feet higher than the old channels as exposed 
by mining. 

River mining is almost entirely a problem of restraining and handling 
large volumes of water. In the rivers it involves dams and pumps to con- 
trol the water, so that the bed of the river can be exposed and mined. In 
deep bar mining the river waters also require control and must be drained 
away and their influx prevented, and it is this similarity of condition that 
makes it desirable to consider both under the general term " river mining," 
though the appliances employed for the latter are of a more permanent 
character and involve the outlay of more capital than is required for the 
former. 

The season during which river mining is possible begins with the reced- 
ing of the flood waters in spring, and continues until the first rains in the 
fall raise the waters again. Sometimes this first rise does not destroy the 
mining plant in the river-bed, and a period of low water following lengthens 
the season till the winter storms come. The season is therefore an uncer- 
tain quantity, varying from year to year, and different in different streams. 
On the Klamath River and its tributaries the season is given as eight 
months, beginning about the middle of March or the first of April, and end- 
ing about the first of December. On the Middle Fork of the American it 
begins about the first of May and continues till the first of November, 
usually, though sometimes shut down as early as October, and sometimes 
not till the end of December. In the Feather River the season is even 
shorter, it not ordinarily being practicable, on account of the large water 
flow, to begin operations before the middle of May, nor to continue them 
after the first of November. The time that can be given to actual mining 
and taking out of gold is, however, only a comparatively short part of this 
season. From the nature of the appliances required and their location in 
the river-bed they have to be put in anew for every season's work, and 
frequently the work of fitting up leaves only a few days for mining before 
the rising waters sweep away in a few hours the work of months. Ten, 
twenty, or thirty days is not uncommon as the time employed in actual 
mining, but yields of from $500 to $5,000 a day for this time are often real- 
ized, repaying well the labor and expenditure of fitting up. 

River mining, considered with reference to appliances for working, can 
be considered under subdivisions, as follows: 

1. River mining by temporary wingdams, an upper and a lower cross- 
dam, and a connecting dam in and aligning with the stream, reclaiming a 
portion of the river-bed for mining, and forcing the waterflow to the oppo- 
site side of the channel without raising the level of its flow materially. 
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2. " Fluming," or river mining with two temporary cross dams and a 
temporary flume laid as near the low water level of the stream as practi- 
cable, into which the entire flow is diverted by the upper dam and con- 
ducted over the lower. By this method the water level behind the upper 
dam is only raised from three to four feet. 

3. River mining with an upper dam raising the water level above the 
ordinary high water line, diverting the entire flow into a flume or tunnel 
of permanent character. The upper dam may or may not be designed to 
be permauent. 

4. River mining through permanent shafts, hoisting and pumping plant 
on the banks of the stream, and mining by drifting under the channel. 

5. River mining by elevators, dredges, vacuum pumps, and all similar 
plants, placed usually on a barge or float, and working underneath the 
surface of the water. 

6. Deep bar mining by shafts and drifts. 

7. Deep bar mining by stripping and '' pitting," employing either steam 
or hydraulic lifts or elevators, 

WINGDAMS. 

River mining by wingdams is the usual method where the volume of 
water is too great to be flumed. At the present time it is the method 
exclusively employed on the Klamath River. Considerable of the old 
mining on the Feather, Yuba, and American Rivers was done by the con- 
struction of such dams, but they are seldom seen there now, except where 
small companies of Chinese are at work. 

The wingdams made for mining are temporary structures, made usually 
at a cost only of the labor employed. For the '' head " (upstream) dam 
the upper end of a riffle is selected if possible, and two parallel walls of 
bowlders are built, not less than six feet apart, and the space between 
filled in with gravel and sand, the former nearest the outer wall, as sand 
would gradually wash through the spaces of the bowlder wall and the dam 
would not be tight. When these walls reach about the middle of the 
stream, or as far out as it is desirable to mine, they are turned down stream 
and continued to the lower limit of the ground to be inclosed, then turned, 
on a riffle if possible, and the " tail " (down stream) dam built, connect- 
ing with the same side of the river from which the head dam sets out. 
Considerable care is required in filling between the walls, in order to make 
a tight dam. The mining ground thus being walled in, its drainage is 
then effected by what is now commonly known among miners as a Chinese 
pump, located at the lower end of the mining ground or in its deepest 
hole. The motive power for this pump is the current of the stream. An 
undershot waterwheel is built and placed in the stream alongside of the 
dam, so that the current impinges directly against the paddles. The pil- 
low blocks on which the shaft rests are made of piles driven in the bottom 
of the river and buttressed by as large bowlders as can be placed against 
them. The pillow blocks are not fast, but work in vertical slides and can 
be raised or lowered by levers, so as to control the running of the wheel. 
If necessary another wingdam is built out from the other side of the river, 
to turn the force of the current still more against the wheel. This wheel 
being very liable to be swept away and lost when high water comes, is 
constructed as simply and cheaply as possible. For the shaft a twelve- 
inch square timber is used, the ends rounded and protected with iron 
rings, into which the gudgeons of the two or two and one half inch cast 
journals are driven. The diameter of the wheel is usually ten or twelve 
feet, and the width, dependent on the work it has to do, from eight to 
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eighteen feet. The arms are made of two by four scantling, sometimes 
morticed into the shaft, but preferably spiked to flanges made of doubled 
inch boards from sixteen to twenty inches deep. Three or four sets of 
twelve arms each are placed on the shaft, this depending on the width of 
the wheel, and paddles made of inch lumber and twelve inches wide dip 
into the current. The journals turn in seasoned oak boxes resting on the 
pillow blocks. A wheel so constructed can be broken to pieces quite rap- 
idly and the shaft, the valuable part, saved for another season^s work when 
it would not be possible to save the wheel entire. Between the wheel and 
the pier on the side toward the dam, is the gear connecting with the counter 
shaft, usually a rubber or leather belt running on a wooden drum three 
feet in diameter and with a twelve to twenty-four-inch face, which runs 
the pump. The pump is simply an inclined box made of one or one and 
one half inch lumber and from sixteen to thirty-six feet long; attached in 
it at the bottom and under the water is another drum not as large as 
that on the counter shaft; over these two drums and through the pump 
box or barrel runs a tight rubber or canvas belt, from twelve to twenty-four 
inches wide, dependent somewhat on the quantity of water that must be 
handled, and specially prepared, if the latter material is used, to resist 
rotting and the grit of the water; on the outer side of this belt, three feet 
apart, are fastened paddles three to six inches wide, and of length equal 
to the width of the belt. The belt and these paddles just fill the pump 
box, the lower end of which being open under the water surface and the 
upper end opening into the discharge flume or box, a continuous stream of 
water of large volume is pumped or elevated. For lifts of from twelve to 
twenty feet this style of pump is very eifective, and water is frequently 
elevated thirty feet by means of them. Some of the larger of these pumps 
handle fifty inches of water. With one or more of them to clear and to 
keep clear the area inside of the wingdams, the ground is ready for mining. 
The only appliance required for this, other than picks, shovels, wheel- 
barrows, and sluice-boxes, is a derrick. This consists of a stout mast sixty 
to one hundred feet high with a boom guyed with six wire ropes. It has 
the usual blocks, tackle, and windlass, and its utility is in handling large 
bowlders, clearing away waste for the pit, and in lifting gravel to the 
sluices, though this last is more often done with one or more lifts of shov- 
eling or by wheelbarrows. Where much work is done with the derrick it 
may be operated by a small current wheel similar to that already de- 
scribed. For the washing of the pay gravel a small stream of water is let 
in through the head dam. Should it not be possible to get sufficient grade 
for the sluices and their discharge over the tail dam, what is termed a dip 
wheel is used to raise the necessary water; this is a wheel run by the cur- 
rent, but of larger diameter, twenty to twenty-six feet, and less width, four 
to eight feet, than the wheel used for pumping; on one or both ends on the 
periphery are buckets that, with the revolution of the wheel, dip up water 
and discharge it into the washing sluices. 

The gravel containing gold is almost invariably right on the bedrock and 
in its crevices. The depth of the pay varies, sometimes being fifteen or 
twenty feet and sometimes only a few inches. Overlying the pay is a mass 
of bowlders and gravel, containing little or no gold, which is removed by 
the derrick or barrows till a pit is excavated down to the pay gravel. This 
is then taken out down to the bedrock and washed, the bedrock being care- 
fully creviced and cleaned. The area of the cleaned bedrock is then util- 
ized to pile bowlders and as a dump for the stripping of fresh ground. The 
general experience of river miners has been that the riffles contained the 
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pay gravel, while the deep holes were comparatively barren of gold. Crev- 
ices in the bedrock are often wonderfully rich. 

The shortness of .the season available for work compels the use of the 
nights as well as the days, large pitch-pine fires or oil lanterns being used 
for illumination. When the ground inside of the dams is worked out, or 
the rising water stops work for the season, the claim is dismantled and as 
much as possible of the plant saved. The derrick is first secured, then the 
pumps, belts, wheels, and sluice boxes. 

The cost of fitting up a claim with wingdams, wheels, pumps, derricks, 
and sluices, and the excavation of the pit to pay gravel, is sometimes as 
low as $500, occasionally as much as $5,000, and a safe average of expe- 
rience places it anywhere from $2,500 to $5,000 

PLUMINGi 

Fluming, or river mining with head and tail dams across the entire 
width of channel of the stream, and the diversion of the latter into a flume, 
is a more expensive and uncertain operation than mining by wingdams, yet 
much better suited to extensive operations than the other. Where it is pos- 
sible to mine portions of the bed of almost any stream by means of wing- 
dams, fluming can only successfully be done in the smaller rivers. In the 
fifties, when river mining was at the extreme height of its importance and 
prosperity, combinations of several companies of miners working adjacent 
claims, frequently flumed the smaller rivers for miles and worked every foot 
of the channel. 

The season for flume mining is shorter than that for wingdam work. 
This is occasioned by the necessity of constructing the flume first, and as the 
flume cannot be built under water, it is necessary to wait till the river is 
close to its low water stage before beginning construction. The water in 
the Feather and American Rivers is usually low enough to begin the con- 
struction of a fluming plant between the first and fifteenth of June, though 
some years it is possible to commence as early as the first of May. 

The flume is built on one or the other side of the river as is most con- 
venient, right in the water, in order to have it as low as possible. The 
dimensions are dependent on the volume of water it is expected to carry. 
On the North and Middle Forks of the American River, above the junction, 
from eight to twelve feet was the usual width; below the junction in the 
North Fork eighteen and twenty feet, width was found necessary. In the 
Feather River at different points twenty-four to thirty-two feet is required, 
and in Bear River four to six feet was found ample. The depth of the 
boxes varies from three to five feet. The grade given should not be less 
than three inches to one hundred feet; a rapid flow being desirable to give 
the necessary power for current wheels, and to lighten the weight on the 
flumes by keeping the depth of flow low. The whole construction is of the 
most temporary character. Stringers ten by twelve or six by ten, rough 
pine logs smoothed by the ax, are laid about four or four and one half feet 
apart, and posted up where necessary; on the stringers are laid the sills or 
cross-ties, four by four scantling, three feet apart; the uprights, of scant- 
ling, are cut round at the foot, and driven into two-inch auger holes in the 
ties; the wider flumes are braced from the ends of the cross-ties, and the 
narrower by strips nailed on the tops of the uprights. The bottom and 
sides are made of inch boards. Experience has found such a flume able to 
carry water five feet deep without showing any evidences of weakness or giv- 
ing way. The head and tail of the flume require the most care and attention 
as regards construction, owing to the danger of leaking or of undercuttings. 
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At the head the flume is flared out with a gradual taper to nearly double 
the regular width and projects beyond the line of the head dam from nine 
io twelve feet, the third or fourth cross-tie being brought into exact line 
with the stringers or plate on the inclined frames of the dam; before the 
flume is floored boards are driven down from this tie to the bottom of the 
stream on the slope of the planking of the dam, so that the jointing with it 
will be tight. Large rocks, gravel, and finally sand are immediately 




thrown in on the foot of these inclined planks, to keep the current from 
undercutting, and the entire space in front of them to the head of the 
flume is then filled up solid with rocks and gravel before the floor is laid. 
At the tail end of the flume, in the line of the tail dam, before the floor is 
laid, two lines of planks are driven down vertically froajitwekp/^he cross- 
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ties, six feet apart, and the space between filled up with bowlders and 
gravel, and made a part of the dam. 

As soon as the flume is built the construction of the head dam is made. 
This is a timber dam, but being temporary, and only calculated to sustain 
the pressure of from two to four ,, feet of water, it is constructed of the 
cheapest and most accessible materials, as far as possible. The pines on 
the adjacent canon slopes furnish the timbers. These are roughly squared 
and faced with the ax. For the location of the dam the upper end of a 
riffle is preferable. Frames or bents are first made of timbers eight to 
twelve inches square. These bents are triangular, and consist of a mud- 
sill ten to eighteen feet long, to which, at one end, the inclined sill or 
stringer plate is trenailed with a two-inch trenail, the angle between the 
two timbers being made from 30 to 45 degrees, the frame being then com- 
pleted by a brace timber set at right angles with the inclined sill and 
footed into the mudsill, and fastened to both by two-inch trenails. For 
large frames a second brace is put in. Boards are spiked each side of this 
frame above the mudsill, making a box, which is filled with bowlders, and 
enables the frame to be floated upright into place. The placing of the 
frames, which are set from eight to sixteen feet apart, dependent on the 
depth of water and force of the current they are set in, is commenced at 
the head of the flume, care being taken to secure a perfect alignment, in 
order that the bearing of the stringers and planking shall be evenly dis- 
tributed. If the current is not too strong, the frame can be put in place 
by two or three men on each side of a frame; otherwise two ropes are fast- 
ened to the nose of the frame and the frame snubbed into place from the 
river banks. The bed of the river on which the mudsill is seated is smoothed 
ofi" with a crowbar, the frame weighted into place with bowlders, and tem- 
porarily tied to the other frames with strips until all the frames are in place. 
On the inclined slope of the frames stringers are laid. These are timbers 
as long as they can be cut, and from eight to twelve inches through 
between the ax-smoothed sides. These are laid on the inclined sills above 
the water's surface and forced below it as near to the bottom as possible, the 
pressure of the current keeping them in place without further fastening. 
A second stringer is then laid on the frames about four or four and a half 
feet above the first, which will bring it at the surface of the water usually, 
and then a third an equal distance above the second. The dam is then 
planked with inch boards twelve to sixteen feet long, according to the 
depth of the stream, the planking commencing at the flume and going 
toward the opposite side of the stream. An expert can push a plank down, 
edge to the current, until bottom is reached, when it is turned and forced 
into place with the current, or the boards can be slid down the stringers to 
the bottom, no fastening being required to keep them in place. As the 
laying of the planking progresses, large bowlders and gravel are dumped 
at its foot from a temporary staging, to prevent the current undercutting, 
and as soon as the planking is completed, bowlders, gravel, sand, and 
earth are wheeled in and dumped against the planking until the dam is 
tight and all the water flows through the flume. The tail or foot dam is 
then constructed, on the lower end of a riffle preferably. Two walls are 
built of bowlders and large rocks, not less than six feet apart, and filled 
in between with sand and gravel, the construction being similar to that of 
wingdams as already described. A tail dam is not always essential, as a 
riffle may protect the pit against back water. With the completion of the 
tail dam the pit is ready to be cleared of water. One or more undershot 
waterwheels are set up in the flume and driven by the current. These 
furnish power for the Chinese pumps, derrick, and, if used, the electric 



light plant for working the claim at night. The opening of the ground by 
pits and the mining out and washing of the gravel has been already 
described in connection with the method of river mining with wingdams. 
The ground is mined out underneath the flume and head dam by putting 
in posts as fast as the support of the ground is cut away, A slight rise of 
the stream does not necessarily close down mining by wingdams, as the 
portion of the channel occupied by the water-flow is so large that it may 
carry the additional water of the rise without overtopping the dams; but 
in fluming a slight rise may overtax the capacity of the flume and fill the 
pit. In fluming, the material put into the dam is almost certainly an 
entire loss at the end of each season; also, it is not expected that any of 
the flume will be saved. With good luck, the wheels, pumps, derricks, and 
lighter plant may be taken out of the river and saved over from one season 
until the next. 

The cost of fitting up a fluming claim from year to year cannot be given 
with even approximate accuracy, as unforeseen contingencies enter largely 
into it with every different claim, and in different years with the same 
claim. It is safe to say, however, that this expense, except in very small 
operations, will not be less than $3,000, and may be $10,000. 

PERMANENT FLUMES AND TUNNELS. 

River mining, in which the water is first raised above the high water 
line by the head dam and then diverted through a permanent flume or 
tunnel, necessarily requires a considerable outlay of capital, and is only 
expedient when it is thus possible to drain and open for mining a large 
extent of river-bed that will require several seasons to thoroughly exploit, 
even under the most favorable conditions. If a permanent head dam be 
put in, the season available for work is much lengthened, for as soon as the 
flow of water reaches the low water stage the river clears itself by diver- 
sion into the permanent flume or tunnel. Pits can thus be sunk and mining 
commenced at a time when, under the usual methods of fluming, the first 
work of building the flume would only be beginning. Three operations of 
this class are under way in this State. The Golden Gate Alluvial Syndi- 
cate (limited), on the main Feather River, three miles above Oroville, the 
plant there being a permanent flume with a temporary head dam. The 
Big Bend Tunnel, on the North Fork of the Feather River, sixteen miles 
above Oroville. The plant there is a permanent head dam and permanent 
tunnel draining thirteen miles of river-bed for mining. The Horseshoe 
Bar Claim, on the Middle Fork of the American River, just below the 
town of Michigan Bluff. At this claim is a tunnel, the diversion of the 
stream being directly into it through a shaft. Over a mile of river-bed is 
thus drained. All three of these merit some detailed consideration. 

GOLDEN GATE ALLUVIAL SYNDICATE (lIMITED). 

This mine, commonly spoken of as the Golden Gate River Mine, is, as 
already noted, on the main Feather River. An attempt was made to work 
this mine in the season of 1889, which was unsuccessful, by reason of con- 
tingencies that were not and could not be foreseen and provided against. 
The ground that the attempt was made to mine comprised three thousand 
two hundred feet of river-bed, having an average width of channel to be 
mined of one hundred and fifty feet. The head dam put in for the season^ 
instead of being a light structure, such as has been described, raising the 
water level at the most but three or four feet, was a comparatively solid 
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structure, raising the water level fifty feet and diverting it into a flume 
above the high water line. The plant and its construction were as follows: 
The sites for the head and tail dams having first been selected, the grade 
for the main flume was constructed in the winter. Early in May the con- 
struction of the flume was commenced. This at the head was made fifty 
feet wide, tapering in eight hundred feet to the regular width of thirty-two 
feet. The sides were built five feet high, and it was given a grade of one 
inch to sixteen feet. In construction, three stringers, eight by eight, spruce 
timber, were laid, and on these cross-ties six by six and four feet apart. 
Where there was not suflicient rock bearing, the cross-ties as well as the 
stringers were posted up. For uprights four by six timbers were used, 
braced by four by four scantling from the ends of the cross-ties. The bot- 
tom and sides were planked with one and one-quarter-inch boards. The 
tail end of the flume discharged on a bowlder bank, the cutting effect of a 
high drop being avoided by increasing the grade of the last boxes. The 
depth of water flow in this flume at extreme low water was two and one 
half feet, and its velocity eighteen feet a second, indicating a flow of one 
thousand four hundred and forty cubic feet a second, or seventy-two thou- 
sand inches under a four-inch head. This construction employed twenty- 
five to thirty men and was finished in the middle of June, and the 
construction of the head dam immediately begun. This had been delayed 
six weeks by the May storms. The dam was made of cribs ten to fifteen 
feet square, the dimensions being on the bottom ninety feet across the 
stream and sixty feet wide, and two hundred and fifty feet long by twenty 
feet wide on top, the height of the main dam being forty feet, and of the 
frames on top of this ten feet. The cribs were made of peeled pine poles 
ten or twelve inches through at the butt and twenty to forty feet long. They 
were cut above the dam and floated down. The framing was spiked 
together with wrought iron spikes. The water slope of the cribs, one hori- 
zontal to four vertical, was planked with two-inch boards. The dam was 
only kept tight enough to raise the floating poles within convenient reach 
for construction as they were needed, the water being allowed to run through 
the structure till it was completed. The cribs were filled in with rock and 
gravel brought from both banks of the river by a temporary handcar track. 
On these cribs was built the upper ten feet of the dam of eight by eight 
timber frames, such as have already been described, and through it was a 
waste gate ten by forty feet. This gate was intended to let that portion of 
the first fall rise in the river, usually coming in October, through the claim, 
should the flume fail to carry it. The first October rise of 1889, however, 
proved too large for it, and a portion of the head of the flume was swept 
away. The dam when completed was made tight by dumping in gravel, 
sand, and earth on the boarded water slope. The construction of this dam 
required seventy thousand linear feet of pine poles, and twenty thousand 
tons of rock and gravel, and it was finished August thirteenth. 

The tail or foot dam was made of a single line of nine by nine feet cribs, 
and filled in with rock and gravel. Its height was from four to six feet. 
This dam and the construction of a subflume in the bed of the river were 
made at the same time. The object of the subflume was to carry off the 
seepage through the dam and that pumped from the pit. It was built 
four feet wide and three feet deep on a grade of one fourth of an inch to 
sixteen feet. The pumping plant consisted of two elevators, two Chinese 
pumps with boxes three by twenty-eight inches, and a centrifugal pump. 
The lift for the pumped water was twenty-eight feet. The elevators had 
columns or barrels eleven inches in diameter, with a ten-inch throat, this 
latter proving too large for good work. They were operated with two hundred 
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and Beventy-five feet head of water from the Palermo Ditch. One of them, 
with a two and one half-inch nozzle, used one hundred and seventy-five 
inches of water; and the other, with a three-inch nozzle, took two hundred 
and eight inches. The mine was ready for pumping on September first, 
but no water could be had for the elevators till in October, after the first 
rains. Meanwhile the other pumping plant had been put in, and was run 
by three overshot waterwheels — one eighteen feet in diameter and four 
feet wide; the other two (found too small) were twelve feet in diameter, 
with the same length of bucket. The construction of this plant, and further 
delay caused by the damage to the head of the flume from the first rise of 
the water, made it the eighteenth of October before the pit was pumped 
out and the ground prepared for mining. On this date the second October 
rise came so suddenly and unexpectedly that the head dam was overtopped 
and the plant in the bed of the river swept away before any mining had 
been done, and before any of the plant could be saved. Nothing was 
learned regarding the depth or richness of the pay gravel. The dam stood 
till the water flowed over it four feet deep, when it gave way, and has been 
washed out completely. It will be noted that the season for mining, or 
rather for putting in the plant, was unusually short, being only from the 
middle of June till the middle of October (four months), where usually it 
would be from the first of May till the first of December, or seven months. 
The total contract cost of plant and fitting up has been given to me as 
$100,000. 

That this portion of the main Feather River is rich is well known. 
Though it has been worked considerably by wingdams, there is only one 
instance of successful fluming. In 1857 the Cape River Claim (the pres- 
ent Golden Gate ground) was flumed for three thousand two hundred 
feet, at an expense of $120,000. Only forty days were available for work 
before high water came and shut down the mine, yet in that short time 
$680,000 was taken out, single day's products reaching as high as $21,000. 

BIG BEND TUNNEL. 

This is unquestionably the most important river mining enterprise ever 
undertaken, both as regards the amount of capital employed and the area 
of river-bed developed for mining. The North Fork of the Feather River 
is the largest individual stream in the gold mining district of California. 
Both above and below Big Bend it had been mined by wingdams and flum- 
ing, and the rich returns obtained demonstrated its great richness. That 
portion of the channel in Big Bend was reputed not to have been so exten- 
sively mined, but the small portions of the bed and bars that had been wing- 
dammed and flumed were known to have yielded equally as rich returns 
as the more accessible portions of the river-bed referred to. The topograph- 
ical character of this portion of the channel is more than ordinarily rough, 
and the canon all but inaccessible. The channel of the river forms roughly 
three sides of a four-mile square, and the fourth, or land side, is penetrated 
by a ravine known as Dart Canon from the west branch of the Feather 
River, which joins the North Fork below the Bend. From this ravine a 
tunnel line, twelve thousand feet long, was projected on a grade of thirty 
feet to the mile, coming into the North Pork at the upper end of the Bend. 
The construction of this tunnel (the preliminary work of building roads, 
buildings, and engine plant having been first completed) was begun in 
November, 1882, and finished in April, 1886. The plant comprised a No. 
4 Burleigh air compressor, arranged to be driven either by steam or waty 
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power, with a four by sixteen air tank; subsequently a No. 4 Clayton duplex 
compressor was put in; four Burleigh tunnel drills mounted on a Buffalo 
drill carriage; for steam power, a four by sixteen boiler; for water power, 
an eight-foot Knight wheel, using one hundred inches of water from Dark 
Canon under two hundred and seventy-five feet head; a No. 3 Knowles 
pump; a two by eight Llewellyn heater; a No, 5 Baker blower and engine; 
and tunnel cars and mules for hauling them. The tunnel was first con- 
structed nine by sixteen feet (the original estimates, however, were for 
twenty-five and one half feet width and twenty-one and one quarter feet 
height), but on completion, being found too small to carry the water flow, 
the height was increased to sixteen feet. The rock penetrated is slate of 
varying degrees of hardness, with occasional stringers of quartz and gran- 
ite (probably diorite). In only a few places did it require timbering, a 
remarkably fortunate circumstance, for had soft rock been encountered it 
would have proved a very difiScult problem to keep the tunnel in condition 
for water to flow through it. The larger amount of powder used was of 
the No. 1 Giant grade, the loading of the holes varying, of course, with the 
hardness of the rock. As a whole, the running of the tunnel was remark- 
ably uniform, being as follows: 

Distance run by hand prior to November 18, 1882 26 feet. 

Distance run by drills between November 18 and December 31, 1882 _ 373 feet 

Distance run by drills between January 1 and December 31, 1883 3,503 feet. 

Distance run by drills between January 1 and December 31, 1884 3,090 feet. 

Distance run by drills between January 1 and December 31, 1885 3,855 feet. 

Distance run by drills between January 1 and April 12, 1886 1,155 feet. 

Total 12,002 feet. 

The head of the tunnel was flared out to thirty-two feet and given an 
increased grade, the floor being left four feet lower than the bed of the river, 
to give still more initial velocity to the water flow. The water was first 
turned into the tunnel by a temporary dam, and a permanent dam, one 
hundred feet base and sixteen feet high, then put in. The tunnel entrance 
is closed during high water by heavy castiron gates and all the water 
allowed to flow through its natural channel. 

The seasons of 1886 and 1887 were lost for mining by reason of the neces- 
sary enlargement of the tunnel already referred to, but the seasons of 1888 
and 1889 were utilized. In 1888 an attempt was made to utilize the water 
power at the Dark Canon end of the tunnel for mining in the river-bed, an 
electrical plant being put in for that purpose. It seems not to have been 
very satisfactory, the complaint being uncertainty of control, and it was 
abandoned after that season's trial. Financially, that year's mining was 
not successful, the pits opened showing that the sides of the river had been 
wingdammed at those points more than had been supposed, and that the 
deeper ground in the unworked center of the channel contained but little 
gold, the bedrock being hard and washed smooth. In the season of 1889, 
a small force was worked and some gold taken out, but nothing commen- 
surate with the outlay of capital already made. It is claimed that the 
river-bed is so choked and filled with enormous bowlders beyond the power 
of derricks to handle, that the little gravel between and under them, though 
undoubtedly rich, cannot be profitably mined. Of this I have no personal 
knowledge, but it seems that, though no such enormous returns can possibly 
be had as were expected from the preliminary examinations, there is no 
reason for abandoning the enterprise yet. 
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This is practically a similar operation to the Big Bend just described. 
The Middle Fork of the American River, just below where Michigan Bluff 
is situated, is a small stream in extreme low water, flowing about one hun- 
dred and fifty cubic feet a second. As will be seen by the map, the meander- 
ings of the river channel around hard reefs of slate give a specially favorable 
chance to drain the river-bed by a tunnel. This has been twice attempted, 
but the first tunnel (the upper in the detail plan) was too small to carry 
the water and higher than it needed to be. The lower tunnel constructed 
d-uring the last four years is entirely satisfactory. No dams are built, the 
river flow being allowed to go through the tunnel, which is only two hun- 
dred and eleven feet long, all the year. The inlet end of the tunnel is a 
shaft thirty feet deep in the river-bed. The value of this mining proposi- 
tion seems to be more in the bars than in the river-bed itself, which had 
been flumed and worked out. These bars are deeper than the present 
channel of the river and have never been bottomed except over very small 
areas, which have proven rich enough to warrant their thorough exploitation. 

Nothing more than the construction of the tunnel has as yet been done, 
the mass of sand and gravel overlying the pay gravel on the bars being so 
great that pitting by the usual method of hand labor is both too uncertain 
and too expensive to be advisable. The method of work approved and 
decided on by the owners of the property is the use of hydraulic elevators 
run by water under high pressure. This will require either the construction 
of a ditch several miles long from the river above the mine, or the obtaining 
of the water from the Georgetown system on the south side of the river. This 
latter has heretofore been unable to furnish the necessary supply, and thus 
delayed the working of the mine. 

RIVER MINING BY DRIFTING, 

This method of mining involves the sinking of a shaft in solid ground 
out of reach of high water, placing in it a hoisting and pumping plant, 
and then drifting out from the bottom under the flowing river into the pay 
gravel, which is then taken out through the shaft. This method is to be 
condemned, though it has been moderately successful in a few instances 
where very deep ground had to be bottomed. It is next to impossible to 
keep the underground workings from being drowned out or from being 
caved in. A river-bed with its quicksands and loose gravels and bowlders 
is naturally very unstable and unsafe to work under. 

RIVER'^ MINING BY DREDGERS, ETC. 

Numerous attempts have been made to mine the river-beds from floating 
scows or platforms by means of dredgers and various styles of pumps, or 
combinations of the two. A barrel or cylinder lowered to the bed of the 
river and from which the air is exhausted, and the auriferous sands and 
gravels then forced in by the atmospheric pressure, is a favorite device with 
the purely theoretical river miners. The cylinder filled is then lifted to 
the boat by a derrick and the contents discharged into sluices and washed. 
If there is gold in the gravel some is necessarily brought up from the river 
bottom and obtained. These vacuum lifts, pumps, and dredgers are, how- 
ever, practically unsuccessful by reason of the conditions under which the 
gold exists in the river-beds, and these conditions have been so thoroughly 
developed in all the trials made of thisJ^oat mining^ a^t^ay be called^ ^ 
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that the method can be unqualifiedly condemned without the expense of 
a practical trial. It must be evident that it is impossible to either clean 
bedrock or to crevice it by any of these devices, and it is on and in the bed- 
rock that the larger amount of the gold is to be found. Also, it is impos- 
sible to work around or under large or even moderately sized bowlders. 
In a river-bed, where the bowlders are very large and form the bulk of the 
ground to be handled, these boat machines are useless. Where there is a 
considerable depth of light gravel it is difficult to excavate a pit, the sides 
being caved in by the water and the discharged tailings sliding back. 
With the river muddy, as mining streams usually are, operations are 
entirely blind. Work is of necessity confined to low water stages, and 
there is considerable difficulty in saving the plants from^ damage ^r 
destruction by high water. 

BAR MINING BY DRIFTING. 

This method of bar mining has been very commonly employed for deep 
ground. It is in every respect drift mining rather than river mining. The 
opening of the mine is a shaft in solid ground, with the usual equipment 
of hoisting and pumping plant. Like drifting under a river-bed already 
described, it is subject usually to the disadvantages of soft ground over- 
head, and a large amount of water. Considering only the unworked ground 
on our California rivers, it is a more desirable method for temporary pros- 
pecting than for permanent work. The inflow of water increases with the 
extent of the underground opening of the drifts. In prospecting but little 
expense is incurred for plant. The shaft is made circular, and only large 
enough for a man to work in. The hoist is a windlass and bucket, also 
used to keep the shaft clear of water. If the amount of water proves too 
large to be handled by the bucket, a common lift pump, such as is used 
in wells, is employed, but very seldom anything more permanent or costly. 
It sometimes happens that no water-bearing seam is cut in sinking, making 
it possible to mine out a considerable area at the foot of the shaft, and to 
extend the operation beyond mere prospecting of the ground. For deep 
bar mining, where the bar is deeply covered by a slide, drifting from the 
foot of either a slope or vertical shaft is the only practical method that can 
be employed. At the best, it is expensive and uncertain work. The pump 
plant should be made at the outset ample to handle any probable increase 
in the water flow as the extent of the drifts is increased by mining. 

DEEP BAR MINING BY ELEVATORS. 

Where it is possible to obtain large heads of water under considerable 
pressure, the mining of deep bars (except where covered by slides) and 
extended areas of river-beds that have been opened by fluming, is most 
economically and rapidly effected by means of what are called hydraulic 
elevators or lifts. This style of plant has already been incidentally re- 
ferred to in connection with the Golden Gate and Horseshoe Bar Mines. 
These elevators consist of a wrought iron upraise pipe or barrel, of diam- 
eter dependent on the vertical lift and water pressure available, those at 
present in use being from eleven inches to twenty inches in diameter. For 
convenience they are usually set on a 60-degree inclined framing, though the 
nearer vertical they are set the better they work. The length of the elevator 
is of course determined by the slope it is set on and the vertical lift made. 
The extreme lift now in operation is eighty-nine feet, though I do not con- 
sider that the limit of practical efficiency by any means. The lower 
end is slightly flared out, set in the bottom of the pit open, and with the 
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nozzle of the pipe, carrying water from the pressure box from two hundred 
to five hundred feet above, projecting into it, and in the line of the elevator. 
A short distance above the nozzle a throat section is set in, narrowing rit 
from eleven inches to seven and one half, to .ten, dependent on the amount 
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of wear on the throat section, which, of course, can be replaced when worn 
too large. The upper end of the elevator is flared out a little, and dis- 
charges into a sluice box with riffles for saving gold. The action of this 
elevator is by the stream of wat^r coming from the nozzle of the pipe and 
forced through the elevator by the head from the pressure box. This 
stream going through the throat section with its tremendous velocity 
creates a very strong suction, which lifts water, sand, gravel, and bowlders 
from the pit and discharges them into the sluice, where the gold is caught 
and the tailings discharged on the dump. For the proper action of the ele- 
vator, a large amount of water is necessary in the pit all the time. This 
water is first employed in ground sluicing, piping top gravel and waste off 
of the pay gravel, and in washing the latter in the pit in small boxes with 
a sluice head. Large bowlders are handled by the derrick or barrows, and 
piled in the pit on cleaned bedrock, and the fine material after screening 
by a grizzly goes into the elevator sump or pit, and is lifted out of the mine. 
Where the elevator discharges into the sluice the latter is covered by a 
heavy framing lined with green pine and liveoak logs, on which the water 
and gravel impinge before dropping into the sluice. 

For pumping water, and sand and fine gravel if necessary, another form 
of elevator is designed and used. In this, the foot of the elevator, placed, 
if desirable, thirty feet above the sump, is a solid, pear-shaped casting, the 
nozzle screwing into the bottom and discharging through the throat at the 
upper end. The suction pipes from the sump enter the sides of this pear- 
shaped casting. 

This class of machine is exceedingly efficient for pit mining. With it 
the problem of drainage is practically reversed, and the difficulty is not so 
much to get the water out of the pit as to get sufficient in to mine with. 
Quicksands and barren top dirt offer no serious obstacles to thorough min- 
ing, and the machine does the work of more men than could be practically 
worked on the same ground, and in a fraction of the time. 

The Mammoth Bar Mine in Placer County has been successfully 
exploited by means of an open pit, working through elevators, after unsuc- 
cessful attempts for thirty years to mine the same ground by drifting, and 
it is to this mine more than any other that the credit of demonstrating the 
utility of these machines is due. Two views of the mine are given, illus- 
trating better than verbal description the method of mining. The pit exca- 
vated in sixty feet depth of sand and gravel is now very large and has 
increased the facility of working. Instead of sweeping all the top dirt 
through the elevators to the dump, it is sluiced back on worked-out ground, 
and only the pay gravel washed into the sump, at a considerable economy 
of water and time. This mine uses four hundred inches of water under 
four hundred and fifty feet head for its elevators; but its experience has 
demonstrated that larger elevators and a larger supply of water would be 
still more economical, as the cobbles now moved by hand labor, slowly and 
expensively, could be then handled by the elevator rapidly and cheaply. 

RIVER MINING. 

Concerning the general proposition of river mining, it is subject to great 
uncertainty in the matter of ascertaining whether or not the particular 
ground it is proposed to exploit has ever been worked or not. Purely sur- 
face indications cannot be depended on, and the period of general activity 
in this branch of mining is now so long past that there is little or no relia- 
ble information possible from residents of the locality. But though the 
river-beds may have been worked over once years since, the tailings from 
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hydraulic and drift mines have replaced much of the gold that had been 
taken out. By means of elevators and large heads of water, it will prove 
profitable to work over these tailings in many of the larger rivers. Again, 
the winter flood waters are constantly working these tailings down stream 
and with them considerable amounts of fine gold. It would not, I think, 
prove unprofitable to put undercurrents in the rivers at points where they 
can be protected from washing out. The yield, of course, is not large, but 
neither is the expense connected with this kind of plant. Another method 
of work which is economical is the construction of a bedrock cut, paved 
with riffles, through which the great volume of the river and tailings are 
carried by the winter floods, the sluice being cleaned up in low water. 
This last described method of mining is rather more applicable to the 
smaller rivers and canons where there is a high grade than to the large, 
wide rivers, but is sometimes of assistance in the latter in cleaning off the 
top ground of a pit. 
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SLATE QUARRYING. 

A NEW BUSINESS DEVELOPING IN CALIFORNIA. 



The essentials of the slate of commerce, such as is used for roofing, 
billiard beds, mantels, blackboards, tilings, urinals, caskets, grave covers, 
steps and risers, boxes, wainscoting, water tables, sills and lintels, trim- 
mings for buildings, and many other purposes, are hardness and toughness. 

When too soft the stone will absorb moisture, the nail holes of the roofing 
slate become enlarged, the slates loosen, and require replacement; also, if 
too brittle, the slate breaks under the weight of a man. When a hole is 
punched, no tenderness in the material or tendency to enlargement of the 
opening should be seen. Struck with the knuckles a good slate gives out 
a sharp, metallic ring. Color is not a reliable guide in estimating the 
durability of a slate. Black varieties are not in favor; the general impres- 
sion is that they have not the necessary durability. Dark blue, bluish 
black, purple, gray, and green are the common colors; some of the purple 
slates carry spots of light green, which, by the way, do not injure their 
durability, but the grade is lowered by lack of uniformity in color. 

In judging of the quality of a slate by the eye, a great deal of experi- 
ence is required. The following tests are recommended: 

First — ^Weigh the dry slate, then immerse it in water for twenty-four 
hours; take it out, wipe dry, and weigh again; the increase in weight will 
be the amount of water absorbed. 

Second — Place the slate on its edge in water so that half the surface is 
covered; if it be of poor quality, moisture will creep by capillary attraction 
into that part of the slate above the water line, but it will not do so in a 
good slate. 

Third — Breathe on the slate, and if a strongly marked argillaceous or 
clayey odor is detected, it is safe to assume the slate will disintegrate easily 
under atmospheric influences. 

Dark veins running through the slate are objectionable, as they are liable 
to split along the line of the best resistance — ^nearly always found to be in 
the course of this vein or streak. 

Crystals of iron pyrites should also be suspected (particularly when 
present as marcasite or white iron pyrite), which oxidize very quickly 
when exposed to moisture and the air. 

The ordinary cubiform, brassy, yellow iron pyrites have much greater 
power of resistance to meteorological influences than the marcasite. They 
have been found in the atmosphere of Glasgow unaltered after an exposure 
of one hundred years. 

A building in England was recently torn down, upon which slate had 
been laid, when it was first built, over one hundred and three years previ- 
ous. The slates were found in good condition, and were relaid on a new 
edifice. 

Practical experience has already developed the fact that slate will last 
upon a roof seventy-five years without any deterioration that can be noticed, 
either in appearance or quality. 
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The slate most in demand for roofing and other purposes, mentioned at 
the outset of this article, is a clay-rock of great compactness and very 
fine grain. 

Originally it was a deposition from water in which it was held in sus- 
pension; and, although deposited in layers, it has, under the influence of 
heat and compression, experienced marked changes, one of the results 
being that it will not divide along the planes of its bedding, but splits 
readily on what are called *'the planes of slaty cleavage.'' This facile 
cleavage is the essential characteristic of good slate, as it enables the mass 
to be subdivided with thin sheets with perfectly smooth surface, and thus 
forms a comparatively light and impervious roof covering. It is of record 
that a piece of California slate, one inch in thickness, was split into more 
than thirty layers. The finest slates are found in the Welsh quarries. 

EL DORADO SLATE. 

The only quarries now being worked in the State are those of the Cali- 
fornia Slate Company in El Dorado County, at Chile Bar, two miles and a 
half from Placer ville, on the county road leading from that place to George- 
town; the American River runs through one corner of the company^s prop- 
erty. The first quarry employs sixty men at present, and the managers 
intend to double that number when the weather settles. Samples of this 
elate have been placed in the Mining Bureau, and experts, following the 
tests given in this article, pronounce it of good quality. 

The slate deposit, so far as can be determined by surface indications and 
openings actually made, is a large one. These openings are near both the 
northern and southern boundaries, and also intermediate; in each, slate of 
good grade has been found. The layers of the deposit trend in a northerly 
and southerly direction, varying from a line due north and south by only 
a sKght angle, and stand nearly perpendicular, with an inclination west. 
The qualities of the slate are said to be the desirable ones of tenacity, 
elasticity, moderate hardness, and perfect cleavage. Another quarry was 
opened on this property in May, 1889, from which roofing slate in consider- 
able quantity is being taken. The new California Theater, recently built 
in San Francisco, is roofed with slates from these workings, and many 
oontractors for new buildings in that city, as well as other cities in different 
parts of the State, have accepted the material for the same purpose. Slate 
quarrying is a comparatively new industry in California, but as the El 
Dorado article appears to be coming into general use, it is safe to predict 
that in course of time it will be an important one. An opinion recently 
expressed in regard to the enterprise is, in effect, that by enlarging the 
openings and equipping the workings with machinery, a thousand ''square" 
of roofing slate per month can be produced and put on board cars at 
Placer ville at a cost not exceeding $3 50 per square. 
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THE VALUE OF FOSSILS AS INDICATIONS OF IMPORTANT 
MINERAL PRODUCTS. 

By Dr. J. G. (Jooper. 



In the " Catalogue of California Fossils," compiled in 1887-8, 1 referred to 
the connection between them and mineral products, as an important reason 
for recording all localities in which each formation occurs. There is no 
doubt that if more had been known of the dififerent geological formations 
of this coast, and their productions, in the earlier years of mining, much 
useless and expensive work might have been prevented, where prospectors 
lost their all in vain search for minerals, which did not exist in paying 
quantities. 

Dearly bought experience and scientific research have now shown u& 
how far paleontology may serve to guide economical geology on this coast,^ 
and I propose herewith to give the results. On account of local peculiari- 
ties these do not always agree with such experience elsewhere, but they 
are no less valuable for workers on this coast. I do not attempt here to 
enumerate all the useful minerals, etc., of each formation, but only those 
known to exist in sufficient abundance to pay for working. It is evident 
that as there is no uniform thickness of any formation, older strata of dif- 
ferent geological age may be found at any depth, while a later one is being 
worked. Therefore, the superficial occurrence of fossils of any one age is 
a guide to the mineral products only as far as surveys may prove that the 
formation extends downward. This usefulness may often be destroyed 
where volcanic or metamorphic changes have altered the lower strata, a 
very common occurrence on this coast. As nearly all elementary minerals 
must have been derived originally from the oldest rocks forming the earth^s 
crust, and have been deposited in the stratified rocks containing fossils by 
aqueous and volcanic forces, they must exist in all of the formations to 
some extent, but only in certain ones in workable quantity or condition. 

A. KECENT AND QUATERNARY STRATA. 

It is as yet impossible to aefine the dividing line between these forma- 
tions on this coast, since human remains are found at least as far back as 
the beginning of the quaternary, and nothing defining the end of the 
glacial epoch has been observed. 

The superficial and rarely solidified formations are everywhere included 
in these strata, and the fossils they contain are chiefly of living species, 
the proportion of extinct forms determining the relative age of diiferent 
beds. Since fossils of older formations are sometimes found scattered 
loosely in the more recent, though generally determinable as erratics, it is 
necessary to obtain numerous specimens to ascertain their perfect condi- 
tion and true positions. This is especially true of those found in the much- 
disturbed gravels and lavas of the Sierra Nevada. 

The mineral products of these strata are, first, those of placer and some 
hydraulic mines, viz.: gold, iridium, platinum, diamonds, sands for glass 
and mortar, clay; second, mineral or sea waters and contents: iodine^ 
bromine, potash, soda, salt, magnesia, borax, alum, copperas. 
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The study of soils and agriculture is also founded chiefly on these superfi- 
cial strata. 

B. VOLCANIC PRODUCTS. 

These, while partly formed by the action of igneous as well as aqueous 
forces, and containing minerals different from those of the usual stratified 
rocks, are on this coast so intimately mixed with the latter that they must 
be considered with them and often contain fossils of all ages more recent 
than the cretaceous. The action of hot water heated by volcanic dikes or 
the fires beneath, have also filled much of the older strata with mineral 
veins, and metamorphosed the rocks as late as the miocene almost beyond 
recognition in some places. 

The only valuable minerals directly derived from volcanic outbursts are 
sulphur, basalt, lava, travertine, and other forms of building materials. 
Other igneous rocks will be mentioned among the archaean formations. 

C. TERTIARY FORMATIONS. 

The line of division between these and the quaternary is usually shown by 
more complete solidification, but is sometimes only definable by the greater 
proportion of extinct species of fossils, and is still quite undefined in some 
parts of California. 

The mineral products in the Sierra Nevada are those of most hydraulic 
and drift mines, mentioned as quaternary also. In the Coast Range there 
are added the organic products: 

Lignite, asphaltum, petroleum, infusorial sand, marl, phosphates, nitrates. 
Building sandstone is also of value. 

The products called organic, all derived from animal or vegetable decom- 
position, show the important part played by the fossils which have formed 
so great a part of these later strata, which compose a very large proportion 
of our Coast Ranges. They also produce the most fertile soils, as compared 
with those derived from older rocks only. 

D. CRETACEOUS FORMATION. 

While there is still some uncertainty whether the eocene tertiary is not 
included in the division called '' Cretaceous B,'' on account of the absence 
of a well defined line of separation, the fact is still established that all the 
fossils of that division are distinct from any living species. This itself 
forms a good line of separation, and may be proved to be more important 
than the old division between eocene and cretaceous. In this fossiliferous 
portion, or between divisions "A'^ and *' B," is included the lignitic coal, of 
better quality than the tertiary lignite. 

Large portions of the Coast Range, supposed to be of cretaceous age, 
have lost all traces of fossils and of stratification, but can be connected 
where they unite with the unaltered strata. These metamorphosed regions 
contain the most valuable mineral products of the range. Thus the infil- 
tration of the stratified rocks, while destroying organic contents, has sub- 
stituted veins of various minerals deposited from heated sea water, or of 
volcanic origin. 

Alabaster, antimony, aragonite, cement rock, chromic iron, graphite, gyp- 
sum, limestone, magnesite, manganese, marble, mercury. Lithographic 
stone may be expected to occur in this or the following formation. 
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E. TRIASSIC AND JURASSIC STRATA, 
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On account of the scarcity of fossils so far found in these rocks, which 
are chiefly the Sierra Nevada slates, their exact limits have not yet been 
determined, and it is quite probable that they run together in California, 
on both slopes of that range. There is some reason to believe that these 
strata occur also in the Coast Range north of Lake County, and perhaps 
further south, but generally too much metamorphosed for identification. 
Their age being greater than that of the preceding strata, they are more 
metamorphosed and broken up by volcanic outbursts. The effect of this 
is shown by their containing more metallic elements, and they constitute 
the most valuable of all the California mining regions, producing gold, 
silver, copper, platinum, nickel, zinc; also, roofing slate and many building 
atones, 

F, CARBONIFEROUS LIMESTONE. 

The small exposure of this formation on the west slopes of the Sierra 
Nevada is identified only by its fossils. As it is found also in Nevada, 
•chiefly as limestone or marble, containing good but thin beds of coal in 
the unaltered strata, this may also be expected to occur in southeastern 
California. In that part of this State there is much more limestone, prob- 
ably of this age, containing silver-lead ore, with some gold, and other less 
valuable minerals. Being mostly metamorphosed and fossils rare, the 
value of this, and probably of some still older formations not yet identified 
in California, depends on the metalliferous veins, and chiefly the metals 
a,bove named, not on the organic products, coal, etc., which are so impor- 
tant in the same formations in other parts of the world. They contain more 
or less of the same minerals found in all the later formations older than 
tertiary, but not usually so profitably worked as they can be nearer the 
■coast. 

a, ARCHAEAN ROCKS. 

The crystalline and azoic rocks, sometimes partially stratified, constitut- 
ing the lowest bedrock or crust of the earth, form much of the Sierra Nevada 
and portions of the Coast Ranges. They are distinguishable from the 
metamorphic and volcanic rocks by their mineral structure, and from the 
others by absence of fossils. 

The valuable metallic veins contained in these rocks seem to have been 
formed in the same way as those in later metamorphic rocks. 

Though containing a great variety, if not all, of the elementary minerals, 
these are usually so much diffused, or perhaps so deep down, as to be 
unprofitable for working, except the following to a limited extent: Gold, 
tin, iron, asbestu^. Feldspar (kaolin), lithium, and titanium may also 
become of value. 

Granite, gneiss, and porphyry are the most important building stones 
found in the archaean rocks, together with other products of ancient vol- 
canic outbursts. 

While the relation of valuable products to geological formations may be 
now considered as well established, as far as those here considered are con- 
cerned, many other minerals will doubtless be found to be valuable as the 
country becomes developed, and careful surveys are needed to show where 
these may be most profitably obtained. 
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CLAYS. 
By W. D. Johnston, M.D., Cttemist State Mining Bureau. 



Under this general term many varieties are included which are more or 
less used in the arts and manufactures. The characteristic property of 
"Clay, and one possessed by no other mineral substance, is that peculiar 
condition known as plastic. The ingredients of clays, to which this feature 
is due, is a hydrous silicate of alumina. When pure it is of a snow-white 
color; to the touch it has a soft, unctuous feeling, and is very easily broken; 
it adheres to the tongue, and gives off a singular smell when breathed 
upon, which has been designated the argillaceous odor. When moistened 
with water, a considerable quantity of the fluid is absorbed, and upon 
manipulation the clay speedily passes into the plastic condition, which 
■enables it to be molded into many different forms. 

The purest clay found in nature is known by the technical name of kaolin, 
or China clay, a word derived from Kauling, the name of a mountain in 
China, where this earth was first discovered. The Chinese are entitled to 
the credit of first utilizing kaolin in the manufacture of vessels for general 
•domestic purposes. For many years the finer kinds of porcelain were im- 
ported from China, and the character of the materials used, as well as the 
method of manufacture, were kept secret until the advent of some Jesuit 
priests, sent there as missionaries. For over two centuries Europeans were 
thus bafiled in their attempts to learn the secret of the materials used in 
the manufacture of Chinese porcelain. The information given by the cun- 
ning celestials was that the ware was manufactured from eggshells, sea- 
^hells, and other matters which lay buried deep in the earth for a period 
of one hundred years. The ware naturally took its name from the country 
whence it was brought, and when a similar clay was discovered in other 
parts of the world, it was still called by the original name, kaolin, or China 
olay. The word " clay ^' is derived from the Anglo-Saxon Claeg; Dutch, 
Klei; German, Kleben, which means *Ho stick.'^ 

Dr. George A. Koenig, Professor of Geology in the University of Penn- 
sylvania, who has made special microscopic investigations, states that kao- 
lin is composed of minute particles, loosely aggregated, and invisible to the 
naked eye. Magnified eleven hundred diameters, these infinitesimal 
particles look like globules, and are not very unlike fish roe in appearance. 
Prior investigators had concluded that the kaolin material was crystalline, 
but Dr. Koenig, arguing from the lack of effect on polarized light, is satis- 
factorily convinced of the absence of anything resembling crystalline struc- 
ture. He lays stress upon their similarity to globules of starch, as they are 
<3apable of absorbing water, of enlarging and passing into a plastic paste, 
the extreme mobility of which is easily accounted for by his assumption of 
the rounded form of the ultimate particles. Their extreme minuteness — 
less than the one ten thousandth part of an inch — enables this substance to 
remain suspended in water for a long time. River water, for days after a 
rainstorm has ceased, will have a peculiar milky opalescence due to the 
presence of these minute globules. The crystalline components of clay 
are generally designated as sand, and consist of fragments of different min- 
eral species, such as quartz, feldspar, mica, hornblende, tourmaline, mag- 
netic iron, etc. These crystalline substances may be found in particles not 
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much larger than the globules of kaolin proper, and thus remain suspended 
with it in water, while the coarser sand settles quickly, and may be sepa^ 
rated from the kaolin and the finer crystalline materials. The contamina- 
tion of the kaolin with these fine crystalline particles misled former 
observers and gave rise to the erroneous deduction that kaolin itself had a 
crystalline structure. 

There are also compounds present in clays which often have an impor- 
tant bearing in determining their economic value. Among these are iron 
pyrites, sulphate of lime, carbonate of lime, dolomite, carbonaceous and 
bituminous matter, oxide of iron, etc. To thjese are due the various colors 
which characterize ordinary clays, and which vary in their effect upon the 
material when it is applied for technical purposes. In geological works 
clays are divided, in accordance with their occurrence, into primary and 
secondary deposits. From their physical conditions of structure and chem- 
ical composition, clays are technically separated into various classes, 
expressed by the words fat, long, lean, short, plastic, argyllites, clay-slates, 
marls, and loams. 

For a proper understanding of the conditions expressed by these various: 
words it will be necessary to consider the origin of clays. The primary 
rocks of which the earth is composed, and underlying all other rocks, are 
made up principally of three minerals — quartz, feldspar, and mica. Quartz; 
is pure silica, exceedingly hard, and not acted upon by atmospheric or 
chemical agents at ordinary temperatures. Feldspar is composed of at 
least four elements — potassium, aluminum, silicon, and oxygen. These 
are in a state of chemical combination, and may be represented by the 
formula, KaAleSieOw. At times the potassium is replaced by sodium 
more or less completely, and in other cases the potassium may be replaced 
by calcium. The feldspathic material is nearly white, glassy in appear- 
ance, capable of cleavage, and but little softer than quartz. The third 
constituent, mica, is in composition made up of the same elements as feld- 
spar, but contains, in addition, iron and magnesium. These three materials 
are the chief constituents of a number of primitive rocks. When, in form- 
ing a rock, they have a more or less parallel arrangement, it is termed 
gneiss, and the structure is called schistose or slaty. When these three 
constituents are more regular in their distribution through the rock mass, 
it is termed granite; and when feldspar predominates they form porphyry 
and trachyte. 

In the variety of feldspar called albite, the potassium is replaced by 
sodium. The potash-feldspar (orthoclase) , and the soda-feldspar (albite), 
are often seen together as constituents of granite, as in that of which Pom- 
pey's Pillar is made. Labradorite, a feldspar in which calcium and sodium 
have replaced the potassium, is a beautiful variety, of pearly luster, often 
exhibiting a play of blue, yellow, green, and red colors. There are other 
varieties, such as anorthite, in which calcium has entirely replaced the 
potassium, and oligoclase, in which both calcium and sodium are present, 
but the sodium predominates. The common feldspar is again subdivided 
into classes. Among these are adularia, the white or colorless subtrans- 
parent specimens, and sanadin, or glassy feldspar, which includes trans- 
parent vitreous crystals found in the trachytes and lavas. 

The investigations of geological chemists have demonstrated that all the 
sedimentary rocks have been formed from a rearrangement of material 
derived in the first place from the disintegration of the feldspathic rocks, 
which must have been much more rapid at that period of our planet's life, 
when the water first found a lodging-place upon the heated earth, and when 
the primitive atmosphere was heavily charged with carbonic acid gas. 
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Observations upon feldspathic rocks show that under the action of the 
atmosphere the exposed surfaces become covered with a thin, soft, white, and 
opaque crust from this decomposition. This is particularly noticeable in 
those feldspars where the potassium has been replaced by calcium and 
rsodium. In this change there is formed a soluble alkaline silicate, which, 
passing into solution, is probably in most cases decomposed by calcium and 
magnesium carbonates, giving rise to silicates of these bases, and to sodium 
<}arbonate. A gradual process of this kind is constantly going on in the 
feldspathic minerals which constitute so large a proportion of the sediments 
of many formations, and in strata deeply buried this decomposition is 
probably hastened by the elevation of temperature due to the internal heat 
•of the earth. That carbonic acid gas is not necessarily an essential ele- 
ment of this decomposition has been proved by the experiments of Bunsen 
and Damour, who found that distilled water at temperatures below the 
boiling point of water would take up from feldspathic minerals compara- 
tively large amounts of silica and alkalies. 

From chemical and mechanical considerations it is evident that the 
major portion of the insoluble residue left after this decomposition of feld- 
spathic rocks, cannot be pure kaolin, but must necessarily be a mechanical 
mixture of it, with more or less partly altered feldspar, and the most easily 
decomposed materials of the original rock, with a certain proportion of 
quartz. This material in the past has been deposited in the depressions 
on the earth's surface, and in changes due to the unstable condition of the 
oarth's crust was subjected to heat and pressure and became consolidated, 
forming a true rock. This, in turn, was upheaved by the internal forces 
of the earth and was again subjected to disintegrating influences. 

Among the materials forming clay are various minerals containing pro- 
toxide of iron; these, under atmospheric action, become altered to higher 
states of oxidation, and give to the clays all shades of color from the finest 
yellow to the deepest brown; they also explain why pure white kaolin is so 
seldom found. This disintegration of the primitive rocks and the rocks 
that were again formed from them, going on through millions of years, 
has resulted in a deposition in nature's settling-tanks of vast amounts of 
clay of more or less purity. They occur in beds of varying thickness, and 
follow the stratification in dips and strike of the underlying rock. These 
primary deposits of clay have been rearranged many times by subsequent 
geological changes, which have had efifect in redepositions of these clays, 
and sometimes resulted in the purification of the clay mineral proper, and 
at other times in its degeneration. 

The older clays have been compressed and hardened, and have formed 
slates. These primitive slates, when finely ground and placed in contact 
with water, will, after a time, become plastic clay. Between the hard slates 
of the older geological period and the softer slates of recent geological forma- 
tions, we find a marked difierence in texture and adaptability for technical 
purposes. 

This power to pass, with water, into a dough-like plastic state decreases 
in proportion as a sandy element is mixed with the clay. It is strongest 
in th6 "fat" and weakest in the "lean" clays. A "fat" clay dries very 
slowly and unevenly, and the molded objects will warp and crack in dry- 
ing. Aron found that the " linear shrinkage " does not correspond with 
the drying of the clay, as might be expected, but ceases when followed up 
to a certain point, which he designates as the " limit of shrinkage." The 
water evaporated up to this point, he terms the " water of shrinkage; " the 
remainder of the water lost, until the weight of the sample remains con- 
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stant at a temperature of 130 degrees C, he calls the " water of the pores ;'^ 
the sum of both is total water. 

If we assume that the minute particles of clay substance possess the 
round shape claimed by Dr. Koenig, this behavior is easily explained, as 
the " water of shrinkage " envelops these particles, and upon evaporation 
will allow them to approach, until each touches the other at six points on 
the surface. The intervals between all other points will still be filled with 
^* water of the pores;" and its evaporation cannot produce any shrinkage of 
the clay. Now, Dr. Koenig claims that it is an important rule for the potter 
that the number and sizes of the pores are independent of the water con- 
tained in the clay, and is constant for all plastic clays; and, further, that 
the cubical shrinkage is equal to the volume of water lost by evaporation 
up to the limit of "linear shrinkage." Aron contends, further, that if the 
purest clay is mixed with fine quartz sand, the shrinkage will increase up 
to a certain point, which he terms the "point of greatest density." From 
this point the shrinkage decreases again, with increasing leanness, while 
the porousness increases. On submitting clay to a red heat, two molecules 
of water are driven off from the silicate of alumina at that temperature,, 
and, as a result, the clay shrinks a second time. This is known as the 
"fire shrinkage," and can be neutralized by the addition of finely divided 
sand, and may even be made to produce a slight expansion. Finely pul- 
verized chalk is also an excellent material to counteract the "fire shrink- 
age " in clays. 

The proximate constituents of kaolin are alumina and silica. Pure 
alumina resists fusion at the highest temperature which can be obtained 
in the blast furnace. Quartz in the crystalline state, when exposed to the 
same temperature, has the terminal points of the crystals faintly rounded, 
and its surface becomes coated with a very thin glassy glaze; hence both 
substances are practically infusible. It is "a general law in chemistry that 
the alloys of metals will have a lower fusing point than the arithmetical 
mean of the individual fusing points of the component metals. The chem- 
ical union of silica and alumina forms no exception to this rule — the com- 
pound glazing at the temperature at which wrought iron melts. 

The experiments of Bischof and Richter show that the infusibility of the 
compound is increased with the percentage of alumina. To determine the 
efiect of fluxing agents, Richter made the following experiment: The chem- 
ical union of one part alumina with two parts silica was obtained by sub- 
jecting the mixture to the highest heat of a blast furnace until partial 
fusion proved that chemical union had resulted. This product was finely 
pulverized and four equal portions of it were intimately mixed as follows: 
to one part was added 4 per cent of magnesia, to the second part, 4 per 
cent of lime, to the third, 4 per cent of sesquioxide of iron, and to the last, 
4 per cent of potash. These four mixtures were made into small cylinders 
and exposed to the same heat of the blast furnace. The magnesian mix- 
ture had melted to a glassy slag, while the remaining three (lime, iron ses- 
quioxide, and potash) had been only partially fused, so that he was justified 
in drawing the deduction that their fusing points correspond in ascending 
series to the molecular weights of these oxides: MgO,40 CaO,56 ^(FcaOe), 
80 K20,94. This result has been formulated by Richter into the following 
law: Equivalent quantities of difierent fluxing oxides produce the same 
efflBct upon the fusibility of a clay; for example, if analysis had shown that 
a certain clay contains magnesia three-tenths of one per cent and that 
another contains potash seven-tenths of one per cent, we could expect with 
certainty that both would have the same resisting power to the action of fire. 
According to the same observer the presence of these several substances in 
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the clay does not influence the effect produced by each singly, their fusi- 
bility increasing only with the higher sum of their combining weights. As 
one of the most important uses of clays to the manufacturer is their power 
to resist high temperatures, the significance of the deduction from this 
experiment is obvious. 



FIRE-BRICK. 



As the name indicates, the requisite property in a fire-brick is its capa- 
bility of resisting high temperatures. In composition, these bricks consist 
of a very nearly pure clay, or of a mixture of pure clay with clean sand ; 
rarer kinds are met with which are composed of nearly pure silica, bound 
together by a small proportion of clay. Objectionable ingredients are 
oxides of iron, if the percentage exceeds 6 per cent; and magnesia, lime, 
soda, or potash, when their combined weight exceeds 3 per cent. 

The fire-bricks most infusible are made from the Welsh Dinas clay, which 
contains 97 per cent silica and 3 per cent other constituents (alumina, 1.39; 
ferrous oxide, 0.48; lime, ,019; potash and soda, 0.20; water, 0.50.) 

In constructing lead smelting furnaces, experience has demonstrated 
that fire-bricks made from clay (kaolin) united with clean sand are pref- 
erable. 

In the manufacture of retorts for gas works, the melting pots of the glass 
factories, the mufiles and crucibles of the assayer, fire-clay must be of 
excellent quality; and great care has to be exercised in molding, and par- 
ticularly in baking. 

Fire-clays are usually found in the coal measures just beneath the seams 
of coal. 

A good quality of fire-clay was discovered in the Black Diamond Coal 
Mine, from which, years ago, large quantities of fire-brick, crucibles, and 
stoneware were made by the Albion Pottery at Antioch. 

An exceptionally good quality of fire-clay, from Carbondale, Amador 
County, has been analyzed this year in the laboratory of the Mining Bu- 
reatt^ The analysis is No. 8 of the California series, given under "kaolin." 

The "alum-bearing " clays contain aluminum sulphate, which, when com- 
bined with potassium sulphate, forms the useful salt, alum. In these alum 
clays the sulphuric acid has been derived from the oxidation of the sulphur 
in iron pyrites, the iron being left in an oxidized state and the sulphuric 
acid united with the alumina. Alum, in the common use of the word, is 
the sulphate of alumina, and potash, and water of crystallization: Alumi- 
num sulphate, 36.2; potassium sulphate, 18.3; water, 45.5. If the potas- 
sium sulphate is deficient, it is made up by the addition to the leachings 
from the burnt alum shales. When found in nature, it forms the mineral 
called kalinite; when ammonia replaces the potash salt, the mineral is 
tschermigite. These minerals and the native soda alum (mendozite) 
have a marked resemblance, both in taste and appearance. Alum has 
been found in incrustation ten miles north of Santa Rosa (4,468), and 
near Newhall, Los Angeles County (4,404). Alum slate occurs near 
Auburn, Placer County (4,249), and the exhibit in the Mining Bureau 
Museum (4,250) is alum crystallized from it. Alum, in thick incrustations, 
is found at the Sulphur Bank Quicksilver Mine, Lake County, in consider- 
able quantities (1,108), and has been reported as occurring at Silver 
Mountain, Alpine County; Howell Mountain, Napa County, and at numer- 
ous localities in the State, as a slight incrustation on the rocks. 

The ordinary yellow brick clays contain iron in the state of oxide and 
carbonate chemically combined with water, forming what are known in 
chemistry as hydrates. The expulsion of this watir in Mif j)roee|B|^ 
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burning imparts a red color, due to the conversion of the hydrated oxides 
of iron into the anhydrous form. The principal constituent in brick clay, 
and that upon which its plasticity depends, is the chemical combination 
of silica and alumina, more particularly described under the head of 
"Kaolin." This constituent used alone shrinks and cracks in drying, 
warps and becomes very hard when baked. Silica is also present in nearly 
nil clays in an uncombined state, such as sand. A. proper proportion of 
isand prevents cracking, shrinkage, and warping, and furnishes silica neces- 
.«eary for a partial fusion of the materials which increase the strength of the 
brick. The sand also makes the brick more shapely and equable in text- 
ure; but an excess of sand in clay renders the brick made from it too 
brittle. A small quantity of carbonate of lime has a beneficial effect upon 
brick clay in two ways — ^it lessens the contraction of the newly-made 
Ibricks in drying, and acts as a flux in the kiln by the formation of silicate 
<of lime, which binds the particles together. It is evident from this that an 
.excess of carbonate of lime in the clay would cause the brick to melt and 
Jose its shape. Iron pyrites in a brick clay are objectionable; also the 
presence of carbonaceous matter to any considerable extent, as a black 
discoloration, similar to that produced in bricks in proximity to chimney 
flues, is likely to occur. 

Common salt is nearly always present in minute quantities in clay. In 
that near the seashore the amount is apt to be so great that bricks made 
rfrom it are certain to be of a poor quality. Salt melts readily and glazes 
the outside of the bricks, and the heat cannot be raised or maintained 
sufficiently long to burn them to the core, or into good, hard brick; as a 
consequence, they are soft and, from the presence of the decomposed salts 
of magnesia and soda, are always damp, owing to the tendency of these 
.salts to absorb moisture from the atmosphere. The presence of the alka- 
line carbonates in clay to any notable extent, prevents its being used as a 
brick clay, the alkali causing the material to melt readily. 

Brickmakers divide clays into three classes: 

First — Plastic or strong clays, which are chiefly a silicate of alumina; 
these are called by the workmen "foul clays;" a more fitting name, and 
one by which they are also called, is "pure clay." 

Second — ^Loams or mild clays are those in which there is a considerable 
proportion of sand intermixed. 

Third — Marls or calcareous clays are, as their name indicates, clays 
containing a notable quantity of carbonate of lime. 

"Malm "is a name applied to an artificial marl, made by adding to 
and intermixing with the clay a proper proportion of carbonate of lime. 

As a general rule, a clay 'fit for the manufacture of a first class quality 
of brick is not met with in nature. There is most always a deficiency of 
sand or lime. A good brick clay is one that contains sufficient fusible 
elements to bind the mass together, but not so much as to make the bricks 
adhere to each other or become vitrified. Such clays contain from 20 to 
30 per cent alumina, and 50 to 60 per cent silica, the remainder consisting 
principally of carbonates of linae and magnesia and oxide of iron. 

Pure or "foul clays" are sometimes used for bricks without any admix- 
ture of substances to improve the material. Bricks thus made are gener- 
ally deficient in weathering qualities. The color of bricks depends upon 
the composition of the clay, the character of the added ingredients, the 
temperature at which they are burnt, and the amount of air admitted to 
the kiln. A clay free from iron will burn white, but, as a general rule, 
carbonate of lime (in the form of chalk) is added to produce white bricks. 
'The presence of iron. oxides produces a tint which varies from light yellow 



CLAYS. 



293 



to dark red, the intensity of color increasing with the greater quantity of 
the oxide. If 8 or 10 per cent of iron oxide is present, and the brick becomes 
intensely heated, the red oxide of iron combines with the silica and fuses, 
producing a dark blue or purple color. The presence also of a small quan- 
tity of oxide of manganese, in addition to the oxide of iron, will cause a 
material darkening of the red tint. By the presence of small quantities 
of lime the red color of iron oxide is modified to a cream tint, while larger 
quantities make a brown color. Magnesia also changes the red tint to 
yellow. 

For general purposes bricks may be divided into three classes. First 
class, building brick. These should be free from cracks and flaws, and 
devoid of lumps of any kind. They should be hard, and so thoroughly 
burnt that incipient fusion has taken place all through the brick. This 
maybe determined by scratching a fractured surface. A knife will hardly 
make an impression unless the brick is underburnt. A brick thoroughly 
burnt and free from cracks will give a clear, ringing sound when struck. 

Brick of fair quality will bear a compressive force of three thousand 
pounds to the square inch. Very soft brick will yield at as low a pressure 
as three hundred and seventy-five pounds, while the best quality of pressed 
brick will withstand a compressive force of six thousand pounds. Masses 
of brickwork crush under smaller loads than do single bricks, and good 
authorities claim that first quality brick laid in the best cement should 
not be subjected to more than one hundred and forty pounds to the square 
inch as a permanent load. 

Second, cutters or rubbers, which are purposely made soft to be readily 
cut with the trowel, and then rubbed to a smooth face and the required 
shape. Of necessity, bricks of this character are of too soft a nature to be 
used where there is much exposure to the weather. 

Third, underburnt or misshapen bricks, known to the trade as "grizzle" 
or " place " bricks, and also termed " samel " bricks. These are always 
soft inside and very frequently soft on the outside also. They are liable 
to decay, and are unfit for good work. 

The character of bricks made and used in early days in San Francisco 
is strikingly exemplified at the present time, in the ricketty condition of 
the old City Hall and various buildings, the inferior materials of which 
have necessitated their demolition. The absence of hard frosts in that 
city and neighborhood has been a very important factor in disguising the 
faulty constitution of our pioneer bricks. 

POTTERY. 

The word " pottery" is supposed to be derived from " poterion," the drink- 
ing cup of the Greeks, and to have been transmitted by the French word 
" poterie." The term is applied to all objects of baked clay. 

One of the earliest manifestations of the dawn of intelligence among 
our remote ancestors was in the construction of rude cups and vases from 
clay. Possibly the first indication of its plastic nature was noticed by the 
impression of their bare feet where the clay had been softened by rain, 
and these pieces retaining the impression were accidentally or purposely 
subjected to the action of fire and found to retain their shape, change 
their color, and this likely gave rise to the idea that this material could 
be utilized in the manufacture of vessels to hold solids or liquids. The 
savage tribes of the present day make, with their rough appliances, arti- 
cles of pottery which have the same general form and fashion of those 
made by the most ancient race who iave-j^ft us fragmentary traces of 
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their crude clay vessels. The potter's art manifestly had its origin in the 
wants and necessities of man's common nature, which, being the same in 
all countries, led up to similar inventions. 

The art of pottery orginated spontaneously and independently among 
many different races. Similarities in forms, and even in the manner of 
ornamentation, are noticed in these primitive emanations from the potter s 
hand. The points of resemblance seen in comparing the forms tound in 
the old world with those found in the new do not prove the identity ot 
the origin of the different races, but they show that the workings ot the 
human brain in widely scattered nations lead to similar and almost iden- 
tical forms of work. Much light has been shed upon ancient history by 
the fragments of pottery and tablets of baked clay exhumed from the 
earth. In the manufacture of pottery, and in its varied uses, history 
indeed seems to repeats itself; for in our day we find it, as in the earliest 
centuries, occupying a prominent place for domestic and ornamental pur- 
poses, as well as architectural, irrigation, drainage, and sanitary uses. 

As a fire preventive and fire-proof material, there is nothing yet dis- 
covered that will take the place of pottery. Indestructible, and resisting 
alike the wear and tear of the elements and the ravages of time itselt (a 
virtue as well known to the ancients as to ourselves) , it has been the means 
of aiding historical research, clearly defining the domestic manners, and 
contributing greatly to the disentanglement of the history of nations long 
since passed away, and which would have been forgotten but for the ever- 
lasting evidence furnished by the potter's art. The extent of the Grecian 
empire in its palmy days can be traced by the Grecian funeral pottery, 
which long survived the political existence of the Grecian empire. In 
like manner the extent of the conquest of the Roman Legions can be 
deduced from similar forms of Roman pottery, A large portion ot what 
we know of Assyrian history has been derived from the broken clay tablets 
discovered in Assyria. In ancient Egypt, in the catacombs ot Ihebes, 
which are known to be over four thousand years old, a series ot drawings 
have been discovered impressed upon clay, which exhibit the potter s art 
as practiced at that time, and by which it is proved that the clay was 
kneaded with the feet, shaped on the potter's wheel, and baked in the 
oven. In sacred writ we find the expression, '' And the ^^^rd said, u, 
house of Israel, cannot I do with you as with this potter? Behold, as the 
clay is in the potter's hand, so are ye in mine.' " In the stone age remains 
of pottery, primitive and rude, have been discovered. Most of the urns ot 
this period, in which have been found the ashes of the dead, were made 
of sun-baked pottery. In the bronze age the remains of the pottery tound 
show that the potter's wheel had been used in its manufacture. 

According to Mariette, the Egyptians had glazed pottery, on which the 
dazing was colored a light blue, as far back as three thousand seven hun- 
dred years before Christ. Vessels, urns, armlets, finger rings, and sepul- 
chral figures were made of this glazed clay. Specimens of these vanous 
objects are on exhibition in the museum of the Mining Bureau. 

Kiln-baked bricks occur only in the ruins of ancient Babylon, and were 
pressed out of a wooden mold. Some have been found bearing the name 
and title of Nebuchadnezzar. In the ruins of Babylon it is clamaed that 
original Chaldaic accounts of the genesis and of the deluge have been dis- 
covered stamped in cuneiform characters on clay tablets. 

The oldest fine pottery made by the Greeks cannot be more recent than 
the seventh century B. C. Greek pottery has been divided into five 
classes, corresponding to the stages of the rise, progress, maturity, decline, 
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and decay of the country, and they have been designated as the Egyptian, 
Archaic, the Beautiful, the Florid, and the period of Decadence. 

The Egyptian is so called because the knowledge of the art was obtained 
from Egypt, and the early forms of ornamentation on the va ses were char- 
acteristically Egyptian, being those of winged birds and animals. 

The Archaic varieties, of human figures, many of them of exceedingly 
handsome designs; the Beautiful, as the name implies, were still finer works 
of art, in which finely formed human figures, male and female, were most 
often the subjects. The Florid, which dates about the third century B. C, 
is characterized by the vases being much larger in size and very beau- 
tifully adorned with human figures, flowers, fruits, and fancy patterns. 
In the clays and pottery made by the Greek during the second century 
B. C, and designated as the Decadence, marked inferiority in the beauty 
of the patterns, the clay material, and style of finish is very noticeable. 
Vessels of pottery for domestic purposes were in extensive use by the 
Romans. What is now known as terra cotta was utilized as the bas- 
relief for interior decorations of their houses; mortuary urns of baked clay 
held the ashes of the dead. Pliny speaks of the pottery made at Aretium, 
the modem Arezzo, a city of Tuscany, as being of a superior kind. It is 
bright red, of the color of sealing wax, and coated with an alkaline silicate 
glaze. The prevalent form of the work is that of a teacup without handles. 

Pottery belonging to the Anglo-Saxon period occurs extensively in En- 
gland; the specimens were apparently modeled by hand, made of a clay 
rather coarse in texture, and often not baked. The ornamentations consist 
of parallel, and sometimes vertical and zigzag lines; on some pieces the 
spaces are found filled up with small circles and crosses stamped or painted 
in white. The characteristic peculiarity of the Anglo-Saxon burial urns 
consists in raised knobs arranged in a symmetrical manner around the 
upper portion. 

In Germany, urns made of a paste of clay and sand, intermixed with 
white, yellow, and brown mica, have been found along with remains of the 
Teutonic races. The vessels unearthed in central Germany are more orna- 
mental than those in the north, but the ornamentation was crude, consist- 
ing of lines, zigzags, network, semi-circles, and diagonals. 

During the darkness of the middle ages that followed the decline of the 
Roman Empire, the art of manufacturing decorative pottery was entirely 
lost in Europe. We find it first reappearing in Spain, brought there by the 
Saracens, who particularly excelled in the manufacture of beautiful tiles, 
called by the Spaniards '^ azulejos." These were made of a pale clay, the 
surface coated over with a white opaque enamel, upon which elaborate 
designs were executed in colors. The courts of the Moorish palace of the 
Alhambra were paved with these tiles; but only a portion of one pavement 
is now left. 

From Spain the art of decorative pottery was transmitted to Italy, and 
the initial attempts there to make glazed earthenware are plainly imita- 
tions of Moorish pottery. The first improvement, due to the Italians, was 
an opaque glazing composed of an oxide of tin, which may be considered as 
the starting point of majolica ware. Lucca della Robbia, born in 1400, 
was the artisan who made this discovery. He found that if his figures in 
clay were brushed over with a glaze of tin oxide, combined with colored 
substances, an extreme durability was secured. His pottery was exceed- 
ingly artistic. The frame work of his compositions generally consisted of 
a row of small heads, angels or cupids, or wreaths of flowers and fruits. 
Decorations for church altars, medallions, and bas-reliefs were also manu- 
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The taste for decorative ware of the majolica variety quickly spread to 
other countries, particularly to France, and was there called "Palissy" 
ware, named after the celebrated Bernard Palissy, who, starting life in 
poverty and in the face of many difficulties, acquired a taste for experi- 
mental chemistry, and taught himself painting by copying the works of 
the great masters. He became an enthusiastic admirer of the Italian 
ware, and determined to devote himself to the problem of discovering the 
composition of their various enamels. For sixteen years he pursued his 
investigations, being at times in the most dire distress. To provide fuel for 
his furnace he was compelled to burn up the greater part of his furniture, 
and even a portion of the flooring of his house. Success at last crowned his 
efforts, and a few of his first works, adorned with figures of animals and so 
colored as to imitate nature, sold for such high prices that he was enabled 
to complete his investigations, and at the same time lay the foundation of 
his future fortune. The ware made by him was generally ornamented 
with fishes, frogs, lizards, and plants, such as are found in the neighbor- 
hood of Paris. Palissy ware has no preceptible mark, but on many of the 
pieces with scalloped borders there is a daisy (which in French is *' mar- 
guerite '^) as the particular ornament, probably placed there to show Pa- 
lissy's affection for Marguerite of Navarre. 

Holland early became celebrated for its pottery. The principal manu- 
factory was at Delft, hence the product was called '' Delft " ware. This was 
coated with a glazing of oxide of tin; the ornaments were chiefly in blue, 
and the ware was remarkably light and very hard. In shape it resembled 
that made in China and Japan, and was sold chiefly to the English. It 
was passed off on them as being really the article manufactured in China 
and Japan, but in fact the articles were only excellent imitations. 

Germany has long been celebrated for its skill in pottery, the first manu- 
factories being located at Cologne, Coblentz, and other places on the Rhine. 
One of their products consisted of brown-stone pots known as grey-beards, 
with the bearded mask on the neck; they also made stoneware jugs orna- 
mented with subjects taken from the Scripture and the various coats-of-arms 
of the electors and princes of Germany. The drinking mugs were adorned 
with quaint patterns, around which were inscribed mottoes suggestive of 
banquets, love, and affection. 

The earliest known potteries in England date back to one established at 
Lambeth in 1640, and one at Fulham shortly afterwards. The Lambeth 
pottery very soon took up the manufacture of delft ware, making tiles with 
scenery and houses depicted on the surface in blue. In 1720, the discovery 
of the use of pounded flint as a constituent of earthernware was the starting 
point of great improvements in its manufacture. The flint was mixed with 
sand and white clay and colored with oxide of manganese and copper, 
forming the products called " agate ware " and " tortoiseshell ware." Glaz- 
ing with salt was discovered about 1680. White and cream-colored ware 
glazed with salt was extensively manufactured after 1690, and some of the 
product was of such fine quality as to almost resemble a porcelain. Wedg- 
wood, in 1773, after numerous experiments, succeeded in making the ware 
which has since passed by his name. He used sulphate and carbonate of 
baryta in combination with finely-ground flint and potter's clay, and thus 
obtained a dense compact paste exceedingly plastic and sufficiently hard 
after baking to receive a good polish. 

The most valuable pieces of Wedgwood ware are the copies of the famous 
Portland vase, the original of which is in the British Museum. They are 
composed of two layers of vitrified material, one white and the other blue. 
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The original price of each copy was $250; but now, of course, as copies have 
grown scarcer, prices have been exceedingly enhanced. 

California is peculiarly favored as a center for the manufacture of articles 
of clay now in use, and the rapidly growing popularity of this class of 
material, especially for building purposes, is evidenced by the increased 
output of the numerous potteries throughout the State. By reason of the 
equableness of our climate, and the length of the summers, work can be 
carried on to great advantage throughout the year. The exports of manu- 
factured articles have been steadily augmenting, and the increase of our 
population causes an enlarged domestic consumption. Shipments to Wash- 
ington, Oregon, Nevada, Mexico, and Texas are of regular occurrence, and 
so progressive and flourishing appears the industry in all respects that 
additional capital is being enlisted, and it is destined in the not very 
remote future to contribute in a most substantial manner to the wealth of 
the State, 

The capital already invested amounts to upwards of $1,000,000, and 
employment is furnished for many hundreds of people, principally whites, 
at lucrative wages of from $2 to $6 per day. 

Adjacent to railroad communication in various parts of the State, prac- 
tically inexhaustible beds of clay are found. Lincoln, Placer County, on 
the Oregon Division of the Central Pacific Railroad; Carbondale, Amador 
County; Elsinore, San Diego County; Los Angeles, Sacramento, and San 
Francisco Counties, have all deposits of this material. In the county last 
named the clay found is of a coarse quality, but when mixed with the bet- 
ter grade shipped from Carbondale, is used in the manufacture of articles 
of a cheaper and more common character. 

Clay beds are also found in various places in the Counties of San Bernar- 
dino, Monterey, Inyo, Calaveras, Alameda, Contra Costa, Tehama, Hum- 
boldt, Napa, and Sonoma, California, but are generally of the coarser 
•qualities. 

There are also to be found in California, in several localities, clays from 
which a good grade of crockery ware could be readily manufactured, but 
although once experimented upon in a small way, the enterprise was 
abandoned, as competition with the eastern and imported goods of this 
•character could not be profitably maintained. The same state of affairs 
may, in a measure, be said of fire-bricks. While it is an admitted fact that 
as good a quality can be and is manufactured here, as the imported or 
English article, still a restrictive influence is laid upon extensive produc- 
tion by reason of heavy importations at so low a rate as to cut off, in a 
great measure, reasonable profit for the local producer. 

The most extensive establishment engaged in the pottery business in 
California, and doubtless west of the Rocky Mountains, is that of Gladding, 
McBean & Co., whose factory is located at Lincoln, Placer County, on the 
line of the Oregon Division of the Central Pacific Railroad, with their prin- 
cipal oflice and depot in San Francisco. Starting in business in 1875, 
their works have, from time to time, been enlarged, and buildings of two 
hundred and twenty-five by four hundred feet, constructed of brick and 
iron, are now in use. Three large boilers and engines of one hundred and 
fifty horse power, of the latest and most approved patterns, furnish motive 
power. In addition there are six large clay mills, two steam presses, ele- 
vators, etc, and all details appertaining to a pottery factory plant of the most 
•complete character. About one thousand five hundred feet of side tracking 
have also been constructed. At the outset, their attention was devoted 
exclusively to the manufacture of sewer pipe, but gradually branching out, 
as the necessities of the demand warranted, tljpy nc^ produce a great 
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variety of articles, chief among which may be mentioned terra cotta, for 
architectural and ornamental purposes, piping, fire roofing, tile, fire-brick, 
building brick, etc. Their unusually fine work in terra cotta, and the 




great variety of their designs, would seem to merit special attention, as 
nowhere in the United States are they surpassed. Among the specimens 
of terra cotta work turned out from this establishment for the Society of 
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Pioneers' building, San Francisco, is a very artistically executed medal- 
lion of General John A. Sutter, who arrived in San Francisco (then Yerba 
Buena)j in the month of June, 1839. Afterwards built the famous fort at 
Sacramento, and in 1848-49 made himself so serviceable to the overland 
immigration of that time. 




General Sutteb. 

A very handsome sample of terra cotta ornamental work is in place at 
the State Mining Bureau, as are also samples of clays, which have been 
analyzed and are used in the manufacture of pottery wares and fire-bricks. 

A very excellent panel, representing that immigration, and called '' Pio- 
neers crossing the plains," is in the same collection. The panel is in three 
partitions, and, as will be seen by the copy given on the following page, 
represents the hardships experienced by the immigrants en route, and the 
joy shown when the promised land first broke upon their view. 

Some two hundred employes (white labor exclusively) find steady em- 
ployment the year round at remunerative wages. The output of their 
manufactory finds its way in large quantities to every coast State, and as 
far south as Texas. The architectural terra cotta used in the new '^Chron- 
icle" building, also the fire-proof tiling, is of this firm's manufacture; so 
also are the terra cotta ornaments in the Pioneer Hall, New California 
Hotel and Theater, the cathedral on Van Ness Avenue and OTarrell 
Street, W. H. Crocker's residence, California and Jones Streets, and very 
many other of the costliest structures in San Francisco, as well as the prin- 
cipal buildings of the leading cities and towns of the coast. 

Another episode of the early history of California, perpetuated by the 
artistic terra cotta work of Gladding, McBean & Co.'s establishment, is 
the raising of the bear flag at Sonoma on June 14, 1846, when the country 
was declared independent by a small party of ambitious adventurers; the 
flag bore the words "California Republic," 

Introduced for the first time on this coast by the above named firm, are 
what is known as the " Roman Brick," made of fire-clay and burned to a 
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dark straw color. They are twelve inches long and four inches wide, an 
inch and a half thick, and are exceedingly strong as well as fire-proof. 
This variety of brick is largely used in the principal eastern cities, and its 
introduction to popular use here would seem to be but a question of time. 
There are quite a number of potteries in various portions of the State, 
chief among which may be mentioned that of N. Clark & Sons, of Ala- 
meda County, with principal office and depot in San Francisco. They 
began business in Sacramento in 1864, but their plant being destroyed by 
fire, removed to Alameda County. They employ fifty hands, white men 
exclusively, and their works are kept running the year round. Sewer- 
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pipe and fire-brick are the principal articles of manufacture. Their clay 
is shipped almost exclusively from Carbondale, Amador County. 

Serril Winsor, with a well equipped factory at East Oakland, Alameda 
County, employs forty men during the greater part of the year, work being 
stopped some two or three months during the winter time, generally from 
about the middle of November to the first of February. Their clays are 
likewise obtained principally from Carbondale, Amador County, at an esti- 
mated cost of about $3 50 per ton laid down at the factory. The principal 
articles manufactured are sewer pipe, chimney and flue pipes, and flower- 
pots. The main depot and office are in San Francisco. 

In addition to what may be called the terra cotta illustrations of Cali- 
fornia's early history — ^made in this State, and now in the Pioneers' collec- 
tion — ^is the medallion of an ideal head of Liberty. The subject is treated 




Liberty. 

with a great deal of freedom by the designer, and the face is splendid in 
the reposeful majesty of power. But it is also interesting to minds of a 
practical character to notice how well adapted is the material used to give 
sharp and perfect expression to the fine as well as broad lines of the design. 
At Los Angeles the California Sewer Pipe Company is quite extensively 
engaged in the business its name indicates; at Riverside, the Pacific Clay 
Manufacturing Company; at Elsinore, the Southern Coal and Clay Com- 
pany; at Sacramento, George Muddox; at San Jose, A. Steiger & Sons, 
and Tracy Bros. & Co., of San Francisco, are all engaged in the manufact- 
ure of various articles in clays for structural, ornamental, and other uses. 
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California contains within her borders deposits of those clays which, by 
proper washing, yield kaolin. Some of those which have been examined 
by the State Mining Bureau compare favorably with the foreign clays from 
which the noted porcelains are produced. 



Foreign Kaolins. 
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50.63 

32.74 

2.64 

,60 

.27 
2.52 
10.01 


48.37 

34.95 

1.26 


46.00 

39.00 

.25 


45.82 
38.60 


71.42 


Alumina -.. 


26.07 


Iron oxide . -- . ». 


1.93 


Lime . 


3.47 
„. . 


,13 


Magnesia , 








Alkalies 


2.40 

12.62 




1.77 

9.08 


.45 


Water 


12.74 









American Kaolins. 





Indiana. 


New Jersey. 


Wisconsin. 


Silica 


40.50 

36.35 

.15 


45.61 

39.04 

1.10 


38.20 

35.09 

1,82 


49.94 

36.80 

.72 


69.34 

19.19 

1.75 

,44 

.31 

5.73 

2.67 


58.47 


Alumina 


28.87 


Iron peroxide 


1.54 


Lime - -,. 


1.62 


Magnesia ^ 


.13 

.14 
22.60 




.21 

2.65 

12.10 


"92' 

11.62 


.99 


Alkalies . 


2.51 

10.90 


2.64 


Water 


9.48 







Examinations were made of twenty clays which, to the eye alone, gave 
promise of merit, of which number fifteen were finally taken for analysis, 
eleven of which are of a character worthy of being reported upon, the oth- 
ers being worthless for pottery. 



Califobnia. 





1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


Silica 


85.07 

7,86 

1.16 

.25 

.35 

.93 

4.35 


88.70 
4.60 
.50 
,93 
.36 
.63 
4.46 


69.98 
30.29 

.27 

.28 


57.02 

31.06 

.53 


57.75 

30.60 

.48 

.20 

.10 

1.30 

10.15 


47.33 

38.00 

1.08 

.67 

.42 

.71 

11.65 


49.08 

37.09 

1.91 

.53 

'io.eo 


48.90 

38.18 

2.40 

.50 

.09 

1.85 

8.65 


12.54 

42.97 
.63 

'T70 

38.40 


66.76 

37.35 

.25 

.20 

"■4.32 
50.25 


88.30 


Alumina 


.85 


Iron peroxide 

Lime 


.15 

1.03 


Magnesia 

Alkalies 


,48 


1.02 

8.05 


2.32 

8.95 


5.07 


Water 


4.40 



Clays one and two were separated from the coarse sands, that which was 
analyzed passed through a one hundred-mesh screen. Clays three to 
eleven were separated from all sandy impurities by washing. 

Clay No. 1 is from near Jolon, Monterey County; it is white with a tinge 
of yellow; when moist has a yellowish-brown color, semi-plastic; suitable 
for the production of the finest grades of terra cotta. 

No. 2 is a sandy clay from Chico, Butte County; white, with brownish 
tinge; when moist has a light-brown color; it also is suitable for terra cotta 
work. 

No. 3 is a fine white clay from Amador County, very plastic; suitable to 
make finest grades of porcelain. This clay contains 73.63 per cent of pure 
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kaolin; 24.37 per cent of the silica is partially in the hydrated state, and 
combined with the other bases. 

No. 4 is from Carbondale, Amador County; it is white and plastic, could 
be used for porcelain; contains 76.2 per cent of pure kaolin; 20.^ of sihca 
is in the hydrated state. 

No. 5 is from near Grass Valley, Nevada County, on Section 3, Town- 
ship 15 north, Range 9 east. It is a fine clay, suitable for fine ware, white 
and plastic; can be made highly so by working. It contains about the 
same percentage as No. 4. 

No. 6 is also from Grass Valley, Nevada County, on Sections 4 and 5, 
Township 16 north, Range 8 east. This is a fine white clay, suitable for 
any purpose, being plastic and soft; it contains 94 per cent of pure kaolin; 3 
per cent of silica is combined with the bases. 

No. 7 is a fire-clay from the Clipper Goal Mine, near Lincoln, Placer 
County; it is nearly a pure kaolin, soft and unctuous; would hold a large 
percentage of siliceous material. 

No. 8, a fire-clay from Carbondale, Amador County; this is also nearly a 
pure kaolin; the original sample held 70 per cent of coarse siliceous materiaL 

No. 9, a clay from near Daggett, San Bernardino County; it is soft, white,^ 
and very plastic, contains a large percentage of alumina. The chemical 
composition of a pure kaolin is Al2032Si02+2B[20, but that of the above 
gives the following: 2Al203Si02+ IOH2O. Theory would show that it is. 
pure kaolin combined with aluminum hydroxide, and would be repre- 
sented by the fomula: (Ai2032Si022H20) +SiAWs6U20). 

In producing porcelain from this clay, a large per cent of silica would be 
required, also additions of lime. In experiments conducted at San Diego 
porcelain of good character was made from clay beds found near Daggett. 

No. 10 is an aluminous clayey body from the sulphur banks in Lake 
County. It is soluble in sulphuric acid, the silica readily separating out; 
it could be cheaply manufactured into alum. This clay is well adapted,, 
judged from our original sample, for use in sizing paper. 

No. 11 is from Carville, Trinity County; is not strictly a clay, though 
white, soft, and somewhat plastic; under intense ignition it slightly agglu- 
tinates, and after cooling feels sandy; it resembles more nearly in character 
the Japanese clays exhibited in the International Exhibition of 1876. 

In conversation with parties who apply to the Mining Bureau for informa- 
tion in regard to kaolin we find that they have, as a general rule, an idea 
that kaolin to be valuable must be found in a state of comparative purity. 
This is an error that we deem of sufiicient importance to correct in this, 
report. 

The clay from the most noted deposits in Delaware County, Pennsyl- 
vania, is not, as taken from the pit, fit for the potters' use, and it is neces- 
sary to separate the pure clay from deleterious ingredients. The amount 
of contamination usually found may be inferred from the statement of H. 
A. Johns, of the National Kaolin pit: that to produce twenty thousand tons 
of washed clay about sixty thousand tons of crude clay have been removed 
from the pit, and that there has probably been handled five hundred thou- 
sand tons of material, including the crude clay. A brief description of 
the method employed may serve as a guide in future works of the kind in 
this State. 

The crude clay is separated, by careful digging and handling, from a 
large mass of sand with which it may be associated; it is then hauled to- 
the mill and placed on the stock pile, from whence it is taken and dumped 
into the mixing trough, in which the clay is thoroughly broken up and 
mixed with water. ^.^.^.^^^ ^^ \^OOg IC 
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The clay and sand mixed with water runs into a trough, in which a verti- 
cal wheel revolves with pocket elevators on its circumference. The sand 
in this trough settles to the bottom, and is carried off by the pocket ele- 
vators. , 

The water holding the clay in suspension then passes into board sluices 
known as "clay runs " or '' slips." These slips are placed side by side, and 
the clay in going through them is carried over a distance of between six 
hundred and nine hundred feet. As the clay passes through these sluices 
the sand falls to the bottom, and is ultimately removed from the troughs. 

The final discharge is into large settling vats, where the pure clay, in the 
course of a day or two, settles; the clear water is then drawn off from the 
tops. From these vats the clay is pumped, under pressure of about one 
hundred and sixty pounds, into canvas bags, and placed in hydraulic 
presses, where the excess of water is removed. The clay, after removal 
from the press, is placed on shelves in the open air to dry. In this state 
it is sold to the manufacturers of fine chinaware and porcelain. 

The final methods of preparing clays and other ingredients requisite in 
the production of porcelain differ in each country and in different works. 
Nationalities have methods peculiarly their own,* and each manujfacturer 
endeavors to retain as his own the secrets of his particular compositions 
and methods of combination. 

The following can be assumed to be the general method followed through- 
out the various countries: 

Clays brought from the beds are allowed to " slack " in the air and dis- 
integrate; different clays requiring more or less time, according to the 
nature of their constituents and the season of the year; after the aging 
has occurred the clays are washed. 

The clays are "dissolved" in water; that is, pure clays, being of light 
gravity, suspend readily, while " undissolved " clays, sands, and coarser par- 
ticles sink in the water. 

The impure clays are placed in circular tanks or vats, four by six feet 
in diameter, in the center of which is a revolving perpendicular shaft with 
arms radiating and so arranged as to thoroughly cut up and incorporate 
the clay and water; when the mixture is equally and thoroughly com- 
bined and has attained the thickness of cream, the floating clay is drawn 
from the mixing vat into the sifting apparatus, which are inclined screens 
agitated by cams, the first two of the series being of a coarse and fine wire, 
the other of silk bolting cloth, arranged so that the clay which passes 
through the wires is carried to the higher end of the silk cloth. 

The clay which has passed through the silk bolting cloth runs into the 
bottom of a second circular vat, which has revolving arms that rotate 
slowly; the overflow from this tank is run through long " launders " or 
sluices to the settling tanks; the clay, after passing through the silk 
screens, still contains a small percentage of minute sands and micas, which 
separate by their own gravity in the "launders." 

From the "launders" the purified clay is run into circular vats, allowed 
to settle, the clear water run off (if necessary, it is here treated with acid, 
then washed to remove acid and salts by agitation with water, settling, and 
decantation) ; the clay is then made up with water to a known consistency; 
that is, each gallon of water should hold a certain weight of solids in an 
agitated solution. 

The treatment of the silica is as follows: To render the material more 
^asy of pulverization it is heated red hot and thrown into water; this 
causes the mineral to decrepitate. It is then ground and washed much 
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in the same manner as the clays, being run into vats and made up into a 
known consistency. 

The feldspars and limestones are also ground until they are reduced to 
such an extreme state of subdivision that the particles remain suspended 
in the water. 

The different materials having been brought to known consistencies, the 
combination of ingredients is made by allowing the required quantity of 
each fluid to flow into a common tank, where it is thoroughly agitated and 
pumped to a higher vat, from which it is carried to the drying floors, pans, 
or presses. After the excess of water is expelled and it has attained the 
consistency of putty, it is beaten and made into balls and stored away in 
rooms to ripen, which takes more or less time, according to the nature of 
the clays. ^ , ^, 

Where clays have been thoroughly washed at the banks, or when the 
coarser kinds of chinaware are to be produced, the process of conveying 
the raw materials through " launders" is sometimes omitted. 

Investigations and analyses of the Japanese porcelain and crude clays 
(exhibited at the Centennial Exposition at Philadelphia) from which their 
finer grades of porcelain ware are manufactured, created considerable sur- 
prise to chemists who had hitherto taken it for granted that kaolin was 
the basis from which their porcelain was made. By reference to the sub- 
joined analyses, made by Henry Wurtz, it will be readily seen that only 
one of the eight samples of Japanese clays (F) bears a resemblance in any 
chemical composition to kaolin. This was an astonishing revelation to 
those familiar with the manufacture and composition of porcelain. 
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A. 


B. 


C. 


D. 


E. 


F. 


G. 


H. 






Silica 


78.181 


77.685 


78.073 


78.210 


82.292 


49.931 


77.844 


79.130 


78.763 


75.545 


Alumina 


15.699 


15.189 


13.993 


14.407 


11.981 


38.738 


13.510 


16.440 


17.847 


19.315 


Perrous oxide. .- 

Lime ^--- 

Magnesia - 

Soda-.. 

Potash 

Manganese oxide 


.663 


.895 
.146 
.096 

1.469 
.508 
.013 

3.330 


1.020 
.186 
.229 

1.722 
.961 
.031 

3.320 


1.408 
097 


.130 

287 


1.582 


1.530 


1.289 


.638 
.213 


1.916 
.106 


"".099" 

1.744 

.551 

trace. 
2.518 


*"l.385" 
.142 


.064 

2.981 

.506 

.072 

1.155 


.206 

1.445 

.440 


.307 
1 3.993 


.240 

1.490 

.150 


.029 
( 1.975 
\ .203 


.176 

2.832 

.566 


"3.7i5' 


7.607 


1.297 


.910 






Combined water. 






Totals- -- 


99.430 


99.331 


99.545 


99.464 


99.477 


99.949 


98.481 


99,640 


99.668 


99.456 



A. The Tsuji'chuchi. 

This is the most valuable and costly variety of the porcelain stone found 
at Idzumi-yama, and forms 70 per cent of the body of the finer eggshell 
porcelain. It is a dull white, porous, granular, coherent mass, not very 
unlike coarse chalk in appearance, but somewhat harder and very much 
tougher; breaks with difficulty; is rough to the touch, smearing the lingers, 
though not readily; fracture granular, conchoidal, dull; mass obscurely 
laminated(?). It adheres to the tongue, with a chalky taste, and has a 
distinct odor; much more of a chalky than a clayey character. It crushes 
grittily between the teeth, not at alLwith. a sandy |^ ciu|rk(^^, |l^ 
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about like calcite. In the mass, under a low magnifying power, it has 
almost a saccharoid appearance, composed apparently of small granules, 
which have a distinct though dull luster. 

B. The Shiro-chuchi. 

This variety is also used in the eggshell ware to the extent of 30 per 
cent of the washed mineral. In the mass it is finer grained, harder, 
tougher, and more compact than A, but otherwise quite similar, having an 
equally white color and a like chalky taste and odor, adhering to the tongue, 
and smearing the fingers slightly (when hard rubbed), though without the 
slightest smooth or unctuous feel. Diffused throughout it are some small, 
dark colored specks not present in A; these, under the magnifier, are seen 
to contain slight nuclear remains of small crystals of iron pyrites. On 
blowpipe test these specks gave an iron reaction, but no permanent color 
was imparted to a phosphorus-salt bead in either the oxidizing or reducing 
flames. The proportion of finer material obtained by the same process of 
crushing and elutriation was much smaller than in the case of the Tsuji- 
chuchi, being but 25 per cent; but, except in the presence of a little lime 
and a little more iron, the composition of this washed portion does not 
greatly differ from that of A. The Shiro (like the Tsuji-chuchi), though 
dull to the eye, shows, under the magnifier, on the part of the granules 
which make up the mass, a distinct degree of luster, scarcely less than 
that of the fracture of the porcelain itself. 

C, The SaJcaime-chuchi. 

This variety is used, with the Shiro-chuchi, in compounding the body 
of the thicker and commoner porcelain. There is little in its appearance 
to distinguish it, either by the eye or the magnifier, from the Shiro-chuchi, 
except possibly less hardness and a little coarser grain. 

D. The Uwa-Jcuszuri-chuchi, 

This variety is used in compounding glazes, in admixture with lixiviated 
wood ashes. It differs from the preceding varieties in being softer, smear- 
ing the fingers readily (without any clay-like smoothness, however), and 
it has throughout a good many dark specks, accompanied by points of iron 
pyrites visible under the lens. In other respects, its general description 
resembles the preceding companion minerals. After ignition and grind- 
ing, the powder was pale pinkish. Elutriation yielded 35 per cent of the 
mass, 

E, The IndO'Chuchi, 

A great interest attaches to this variety from the fact, as stated by Dr. 
Wagener in his letters, that it still retains, in admixture, some of the unal- 
tered mineral, from which he conceives all the four preceding kinds, 
together with the one which comes next (F), to have been derived by 
unknown processes of alteration. It presents a coarse-grained mass, 
rather regular in texture, color, fracture, and degree of porosity. In some 
places it is quite white, in others much stained with limonite. Scraping 
with a knife at once distinguishes some hg,rder parts, or flakes, dispersed 
irregularly throughout the mass. With great labor a considerable quan- 
tity of this harder material was dissected out, and crushed to a coarse pow- 
der, in order to remove the remainder of the soft portions adherent, which 
was accomplished by grinding in a mortar with water, with a light pres- 



CLAYS, 



307 



sure, so long as the water became at all milky A coarse sand-like 
material was thus obtained having fully the hardness of unaltered feld- 

^^Under the magnifier this presented the appearance of angular, opaque, 
milk-white fragments, conchoidal, and dull No traces of feldspathic 
cleavages. Some grains show what appeared like encrusted, or possibly 
corroded surfaces, a little honeycombed and lustrous which may indicate 
alteration. On ignition of these grains, they first blacken somewhat, 
apparently from presence of organic matter, but quickly burn white again 
TMs behavior is very curious, differing from that of any of the associated 
minerals. No very marked odor accompanies this blackenmg but the 
water given off has a distinct acid reaction, due very likely to sulphurous 
acid; so that the blackening may be due to the coexistence of ^ trace ^^^ 
sulphuric acid, or an acid sulphate with orgamc matter. Another curious 
fact about thi^ Indo-chuchi was the development of a distinct musk-like 
odor from it when warm. After ignition most of the grains had assumed 
a reddish ferruginous tinge, some few, however, remaining white, ine 
total iron in the mass, nevertheless, as shown by the analysis, is surpns- 
ngly small being evidently also in ferrous form. 

F, The Kudaru-yama-chuchi. 

This is the variety also called Kesso-chuchi. It is, like the last, of 
especial interest, for several reasons, one of which is that this is the only 
variety presenting any approach, even in aspect, to a clay, it is a pure 
SecLk-likesubsince, easily rubbed up between the fingers, with a 
dight unctuous feel, but quite inferior m this latter respect to a true clay. 
Under the magnifier it appears to be made up of very sma 1 amorphous, 
transparent grains, irregular in size. In water it immediately falls to 
^S7^th^^^ (from escape of air), but the paste formed has 

very little of the plasticity of that formed by true clays. 

lUs chalk-like in odor, like the other minerals of the group, and shows 
no grittiness between the teeth. Even after igmtion, and notwithstanding 
its very appreciable proportion of iron, its color remains pure white. Like 
all other related minerals, it may, when in powder, be fritted fast to a fine 
platinum wire by the intensest heat of the mouth blowpipe, though possi- 
bly with more difi&culty than the others. 

G. The Sei'ji-chuchi. 

This one, as stated by Dr. Wagener, is not a companion material of the 
preceding six, not coming from the Idzumi-yama quarries, but from some 
Kr pSe in the neighboring country. The analysis was not, therefore 
made by the absolute method. Like D, it is used as a glaze constituent 
for a peculiar green glaze. Its grain is much coarser and rougher than 
hat oTthe precedingLinerals, and it is very distinctly lammated in struct- 
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H. The Shira-hawa-chuchi. 



This mineral— also, like the last, not from Idzumi-yama-is used m ad- 
mixture with B and C in making the peculiar glaze for the crackle ware 
It is white, with brownish bands and stains, finer gramed than (j, but 
coarseT?han the Idzumi-yama group, porous, rough to the touf, but gear- 
ing slightly, adhering to the tongue, with a chalky odor and taste, and had 
a feeble flesh-color in powder after ignition. 
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Examination of the figures in the analyses of the eggshell and thick- 
body porcelains, and comparison of them with the analyses of the washed 
minerals, shows that while the correspondence in the case of the egg- 
shell body is quite close enough to verify the formula given by the makers, 
in the case of the common porcelain there is quite a marked and decided 
departure from the composition that should follow from the specified mix- 
ture of components. Whether this discrepancy is due to variations in the 
composition of the Shira and Sakaime-chuchi (variations by no means 
improbable), or to some other cause, it seems almost useless, under exist- 
ing circumstances, to conjecture. The deficiency of silica and excess of 
alumina, in the thick-body ware, over the minerals stated to enter into it, 
appears too large to be accounted for by the mere coating of Kudaru-yama- 
chuchi, which is given before glazing; but this may, nevertheless, have had 
some influence. We must rest satisfied with the important verification 
presented by the analysis of the finer eggshell ware, of the surprising fact 
that Japan porcelain, excelling all others in important characteristics 
regarded as normal for porcelain, par excellence, is made without the use 
of kaolin at all, or of any equivalent therefor; being compounded, as to its 
body, solely of the petuntse-like or petrosiliceous minerals. Indeed, the 
traditional principle, so often repeated in the literature of the art as a prov- 
erb of the Chinese, that while 'Hhe petuntse constitutes the flesh of porcelain^ 
kaolin must form its bones,'^ is proved here to be altogether inapplicable. 
It may also be submitted that a common popular belief regarding Ori- 
ental porcelain in general — which appears to have been altogether accepted 
since the celebrated memoir of Ebelmen and Salvetat was published, about 
1850 — that no essential technological differences exist between European 
and Oriental porcelain fabrication, should no longer be so implicitly ac- 
cepted. 

Among the clays from California analyzed in the State Mining Bureau, 
Number 11, from Carville, Trinity County, upon analysis was found not to 
be a true clay, being almost totally deficient in alumina. The crude mate- 
rial absorbs water readily, is perfectly white, and forms a somewhat plastic 
mass. It is probable that this material will form a desirable ingredient 
in the manufacture of porcelain. Experiments made upon the washed 
clay prove that, without any admixture whatever, the objects molded, 
whether in the form of thin sheets or in larger masses, retain their shape 
and become compact after subjection to the flame of the gas blowpipe, and 
that the thinnest sheets become vitrified and translucent. 
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Since the last report of the State Mineralogist was issued, and which 
contained, among many other papers, an exhaustive article on natural and 
artificial cements, there have been discovered in difierent parts of the State 
several deposits of limestone necessary to the manufacture of this useful 
building material, and some of considerable importance by reason of supe- 
rior quality. 

One of these recent finds, in San Diego County, consists of fine concre- 
tionary limestone, so soft that it resembles precipitated carbonate of lime. 

Samples from one of these many " soft lime " deposits give, by analysis, 
the following results: 

Silica 1.86 

Aliiniina - I^IO 

Carbonate of lime ^-28 

Carbonate of magnesia 1.19 

Carbonates of alkalies 1.15 

99.58 

From the above class of limestone cement has been made at the crude 
works in San Diego, and the product, laid as sidewalks, proves entirely 
satisfactory. An analysis of this cement gave: 

Lime 65.20 

Magnesia — - - - 1-20 

SUica 24.00 

Alumina 5.24 

Iron peToxidc- --- 2.21 

Alkalies - :!.00 

Sulphuric acid 20 

Carbonic acid..- - ---- 1.00 

100.05 

This cement corresponds very closely in composition to an English 
cement, the trade mark of which is K. B, & S. Until within the last six 
months, no Portland cement has been produced on the Pacific Coast. The 
Natural Cement Works at Benicia and Santa Cruz have lain idle for some 
time. It \Vill be interesting, therefore, to reproduce the main facts iii con- 
nection with this new enterprise, as given by a San Diego local paper: 

The company reorganized to carry on this industry is called the Jamul 
Portland Cement Company, with Warren Wilson, President, W. P. Adams, 
Vice-President, and Benjamin McReady, Secretary. The plant is designed 
to produce two hundred barrels of cement a day — a regular working day 
of ten hours. The total annual product will reach between fifty thousand 
and sixty thousand barrels; but it will only supply a small portion of the 
cement required for California alone, which, last year, consumed between 
three hundred thousand and four hundred thousand barrels. 

According to the San Francisco " Journal of Commerce," the amount of 
cement imported into this State during the year 1889 was two hundred 
and fifty-one thousand three hundred and ninety-nine barrels, costing, in 
Europe, $250,148. The falling ofi" in the ' "-^'— ""-—" """ ^— 

21" 
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year is due to the fact that the market was overstocked by a speculative 
movement. If the Jamul enterprise is a success, the works will be enlarged, 
the capacity trebled and quadrupled, and one of the city motor roads ex- 
tended to the ranch where the limestone deposit exists. The plant will be 
erected in the Jamul Valley, as about sixty tons of the raw material will 
be consumed daily. A large warehouse will, however, be erected in San 
Diego. 

The reorganized company starts, it is stated, with an ample cash capital, 
as well as with a definite purpose. Professor Leonhart, an employe, has 
gone to England and Germany, where he will spend two or three months 
studying the latest methods of manufacturing Portland cement. His 
knowledge, combined with the Professor's previous practical experience in 
the business, will be used in constructing the two kilns, the most impor- 
tant, perhaps, and the most delicate part of the whole enterprise. 

President Wilson accompanied the Professor as far as Pennsylvania, 
where there are Portland cement works now in operation. Prices of machin- 
ery and estimates of costs of manufacture will here be obtained, in addi- 
tion to that already in the possession of the company, and the preliminary 
work will have been accomplished upon Professor Leonhart's return. It 
is calculated that about the middle of April, 1890,' the Jamul Cement 
Works will be turning out an excellent quality of material. 

OTHER DEPOSITS. 

On the mesa, or flat land, at the edge of the foothills, near Mission San 
Fernando, Los Angeles County, a shell limestone, much worn, is found, the 
cavities of which are filled with sand. An analysis shows it to be composed 
of the following constituents: 

Sand 12.24 

Insoluble silica 7.48 

Soluble silica 74 

Alumina and peroxide of Iron: 

Insoluble _ 1.62 

Soluble-— 1.65 

Carbonate of lime 72.68 

Carbonate of magnesia --. -- 1.05 

Chloride of sodium 67 

V^ater - 1.76 

Sulphuric acid i - Trace. 



This limestone will make a Portland cement, if burned and afterward 
manipulated according to the English and French methods,, of which a 
very full description is given in the article previously referred to. 

At a point a little northwest of the town of Santa Barbara, a limestone 
has been discovered with the necessary composition for a good cement. 

Near South Riverside, San Bernardino County, a dark limestone occurs, 
from which a good natural cement could be produced. The cement made 
from it would, however, carry the color of the stone, would set quickly, and 
not stand a great tensile or crushing strain. 

A bed of marl, exposed near the City of Santa Cruz, would also make a 
good natural cement. 

The last deposit that has come to notice is in the neighborhood of Port 
Costa. This is a crystalline limestone, soft and easily crushed, from which 
a good article of cement, as well as lime, could be made. 
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Its analysis shows: 

Carbonate of lime ,. 97.85 

Carbonate of magnesia _ 63 

Chloride of sodium - __ 14 

Silica - .26 

Iron and alumina - _ 20 

Water and carbonaceous matter .50 

99.58 
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METEOROLOGICAL 

By Geo. E. Babnes. 



The popular theory that cultivation of the soil, irrigation, the influx of 
population, and the construction of railroads, has a controlling effect upon 
the climate of a country, is subject to many modifications when applied to 
California. In fact it is doubtful whether these things have anything 
more than a moderative influence upon the meteorology of the Golden 
State. As a matter of fact the great storms which largely afiect the 
weather and climate of California and Oregon have their birth, not among 
the foothills of the high Sierras, nor along the bold headlands of the coasts 
but are conceived, brought into being, and gather strength in the broad 
wastes of the north Pacific Ocean. Thence, driven by the irrefragable 
laws of nature, they seek the land. The great Japan current acts as a 
meteoric chariot for the Storm King, and wafts him shoreward. He is 
landed upon the southern coast of the Strait of Juan de Puca. At Cape 
Flattery, the extreme northwest point of the United States, may be said 
to have been established by nature a mighty signal station. Cape Flattery 
is not only a storm center but it is the great rain center of the Pacific 
Coast, When Jupiter Pluvius touches its rock-bound limits his minions 
scatter in all directions, but those which travel to the south and east are 
more lightly burdened than their fellows that hasten toward the north. 
As the misty messengers are wafted inland they discharge their aqueous 
cargoes. Washington and Oregon get the largest share; then southward 
they drift into California, to that section back from Cape Mendocino to 
where the Sierra Nevada and the Coast Range unite in the grand mountain 
mass of Shasta. Here is the region of greatest rainfall in the State, the 
rain gauge showing from thirty to sixty-five inches of annual precipita- 
tion, while in some of the valleys surrounding the snow-clad peak, as 
much as one hundred and eight inches have accumulated in one season. 
The rainy season is, however, comparatively short, many inches being reg- 
istered at a single downpour, with only an occasional thunder storm be- 
tween June and October. In the high Sierras these occasional summer 
rains extend further southward, and the dwellers in the fertile valleys and 
along the productive foothills are often startled by the gathering of dark 
cloud-caps far above them and the crashing of the thunderbolt as the 
surcharged mass is broken against the mountain peaks, while directly 
overhead the sky is still blue, the air is soft and dry, and the face of the 
sun itself is not obscured. Following the trend of the great mountain 
range the rainfall averages twenty inches as far south as the headwaters 
of the Kings and Kern Rivers. From that point the precipitation lessens 
until the arid plain of the Mojave Desert is reached, where it does not 
exceed four inches per season. To better exemplify this course of the 
rainfall a record of the rain-gauge along the way is given: At Humboldt, 
on the coast, the mean annual precipitation is 34.75 inches; at Weaver- 
ville, Trinity County, it is 48.31; at Reed's Camp, Shasta County, 72.09 
(during the season of 1880-81 it amounted to 95.46 inches); Mumford 
Hill, Plumas County, 69,27; Grass Valley, Nevada County, 48.79; Bu- 
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■chanan, Fresno County, near the headwaters of Kings River, 18.78; and 
at Daggett, San Bernardino County, on the Mojave Desert, 8.98 inches. A 
similar peculiarity in the distribution of rainfall may be observed by fol- 
lowing the record of the rain-gauge down the coast. The yearly mean 
precipitation at the several specified localities is as follows: Point Arena, 
Mendocino County, 30.49 inches; Petaluma, Sonoma County, 22.85; Point 
Bonita, Marin County, 25.43; San Francisco, 25.22; San Mateo, San Mateo 
County, 18.43; Santa Cruz, Santa Cruz County, 25.60; Monterey, Monterey 
County, 15.14; Pajaro, Monterey County, 18,12; San Luis Obispo, San 
Luis Obispo County, 20,75. Here Point Concepcion is reached, and south- 
ward the climate moderates and there is noticed a slight decrease in the 
precipitation. At Santa Barbara it is 17,29; at San Buenaventura, 16.87; 
Los Angeles, 16.03, and at San Diego, 10.26 inches. 

It will be of interest to trace, in connection with the foregoing, the record 
of precipitation along the great valleys of the Sacramento and San Joaquin. 
Beginning near the headwaters of the former, at Red Bluff, Tehama 
County, the mean annual rainfall is found to be 24.55 inches; at Chico, 
Butte County, it is 20.32; Colusa, Colusa County, 16.85; Marysville, Yuba 
County, 16.22; Woodland, Yolo County, 17.59, and Sacramento City, 19.05 
inches. Turning to the San Joaquin the rainfall is found to be lighter 
near its source, and to increase gradually as it makes its way down the 
valley. At Sumner, Kern County, the annual precipitation is but 5.38 
inches; at Tulare City it is 6.62; at Fresno, 8.79; at Merced, 11.75; at 
Hills Ferry, Stanislaus County, 11.70; and at Stockton, where the San 
Joaquin joins the Sacramento, it is 13.91 inches. This valley, next to the 
Mojave plains, is the most arid section of the State. It is here that some 
very extensive schemes of irrigation have been inaugurated. What efiect 
these may have upon the rainfall of the future is an unsolved problem. 

THE RAINFALL. 

The following table shows the average rainfall for each month in the 
year, together with the yearly average, and the greatest amount that has 
ever been precipitated during any season, as also the least amount at sixty- 
six places in California. The average mean is calculated from data gath- 
ered from records extending back from five to forty years, and has been 
carefully rearranged and prepared expressly for this report: 

Note.— In places where there is a snowfall the snow has been reduced to rain, allowing 
ten inches of snow to one of rain. 
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THE FOGS. 



An important factor in considering the meteorology of California, par- 
ticularly of the coast counties, is the fogs. Although not generally in- 
cluded in considerations of rainfall measurements, they produce effects 
nearly related to rainfall. The temperature of the Japan current is almost 
uniform throughout the year. As the land becomes heated above or cooled 
below this temperature, the contrast resulting in close proximity creates 
these fogs. In summer, so wide is the difference that the comparatively 
cool ocean is lined with a wall of thick fog vapor that rises one thousand 
feet or more, rolling in upon the mountains, and, where a gap occurs, forms 
a river of fog, as Lieutenant Glassford terms it, submerging everything in 
its path; broadening and branching out, it follows up the valleys until 
dissolved by the dry air of the interior. These fogs add considerable 
moisture, and not infrequently five hundredths of an inch of water will be 
precipitated in a single night. 

The rainfall tables show that in ascending the west side of the Sierras 
the precipitation increases at the rate of about one inch for each one hun- 
dred feet of elevation. In descending the eastern slope, however, it de- 
creases more rapidly. In the mountain towns of Nevada, Placer, El 
Dorado, and Amador Counties the midday temperature during the summer 
months does not vary much from that of places in the Sacramento Valley, 
but the nights are cooler, and the winter climate is cold. In places, at an 
elevation of three thousand feet, ice forms five or six inches thick, and 
there is generally snow enough for sleighing. At points six thousand feet 
above the sea level snow five or six feet in depth covers the ground for four 
or five months in the year. The temperature falls regularly as we ascend 
the Sierras, and continues to decline after we begin to descend on the east- 
ern side, the January climate of Truckee being several degrees colder than 
that of Cisco, which is at a higher elevation on the western slope. The 
heat of midsummer increases until an altitude of three thousand feet is 
reached, and then begins to decline. In this connection the following 
table, giving the result of meteorological observations at several mountain 
and mining towns, will be of interest. It shows the elevation, average 
mean temperature for each division of the year, the highest and lowest 
temperature, and the annual average rainfall: 



Name op Station. 


1 
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II 
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1 (W 


n 
If 
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^1 
Pi 
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h 
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B 
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n 

if 
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Anderson . 


432 
1,363 

193 
2,421 
5,939 

287 
69 
40 

171 

307 
7,019 

220 
5,846 


50.0 
42.6 
47.3 
46.0 
32.1 
49.1 
50.1 
50.9 
52.0 
46.8 
28.3 
47.7 
27.9 


59.3 
56.4 
62.4 
55.9 
42.6 
60.5 
62.7 
57.7 
64.5 
59.8 
39.1 
61.9 
50.6 


80.7 
74.3 
81.3 

76.0 
58.9 
78.0 
78.3 
77.7 
78.8 
79.7 
56.6 
81.3 
62.7 


60.2 
61.7 
64.2 
60.2 
50.8 
64.6 
65.6 
61.7 
64.3 
63.2 
48.0 
641 
50.5 


62.6 
59.7 
63.8 
59.5 
46.1 
64.0 
64.2 
62.0 
64.9 
62.4 
43.0 
63.8 
47.9 


114 

106 
110 
106 

82 
110 
108 
111 
102 
110 

81 
115 

88 


20 
13 
18 
16 

19 
18 
18 
20 
16 
12 
21 
30 


39.97 


Auburn 


33.15 


Chico 


20.84 


Colfax 


45.16 


Cisco 


55.10 


lone 


20.06 


Marysville 


16.60 


Nicolaus -- 


19.57 


Oroville - 


22.11 


Bed Bluff- 


27.46 


Summit 


44.96 


Tehama 


15.39 


Truckee 
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The mild climate with which California is blessed is largely owing to 
the influence exerted by the Japan currents. Similar to the Gulf btream, 
this immense tropical river of the sea, crossing from the shores ot Asia, 
courses eastward and southward and strikes our coast, diffusing a genial 
Unge to the temperature, and making itself felt far down toward the Mexi- 
can border. The ocean breezes as they pass over it during the summer 
months are softened and subdued, and carry its balmy influence to the 
fair inland valleys, where they render healthful and invigorating the 
atmosphere, which would otherwise be oppressive. As these winds blow 
steadily for six months from the westward upon the whole coast line of the 
State, and there is little variation in their temperature, it follows that there 
is a general similarity of climate from the northern to the southern bound- 
arv being modified onlv by the physical conditions of the land, ihus it 
is found that localities 'similar as regards neighboring mountain ranges 
have a similar climate, though one may be five hundred miles north or 
south of the other. It must be understood that the coast counties which 
receive, unobstructed, the winds from the sea, have one climate; the small 
sea coast valleys, separated from the sea by mountain ranges, have another 
warmer because more sheltered, and thus more exposed to the influence ot 
the sun: and the great interior valleys have a still higher temperature, 
because they are hemmed in on all sides by high mountain ranges. 

THE TEMPERATURE. 

The following table gives the monthly mean temperature at a large 
number of places in California. The observations were niostiy made m the 
year 1888, and in a majority of cases were compiled by Nelson Gorom, 
observer, Signal Corps, San Francisco: 
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A PHENOMENAL WINTER. 



The phenomenal winter of 1889-90, which is the most severe experienced 
on the Pacific Coast since the period of American occupation, has played 
havoc with the meteorological tables of the past. In San Francisco, where 
the average seasonal precipitation is 23.80 inches, 33.22 inches had fallen 
np to the twenty-fifth of January. At Auburn, where the average season^s 
rainfall to December thirty-first is 9.22 inches, there had fallen up to that 
date in 1889, 23.54 inches. At Emigrant Gap, 44.12 inches of rain and 
snow (the latter reduced in the computation to rain) had fallen for the 
season up to December, 1889, against 14.18, the average to the same time 
in previous years. At Dunsmuir, on the California and Oregon line, where 
the snowfall does not usually exceed four or five feet, the ground was 
covered to a depth of twelve and fifteen feet. At Grass Valley snow had 
fallen by the middle of January to such a depth as to shut out all com- 
munication with the outside world except by means of snowshoes. On the 
line of the Central Pacific in the Sierra, the snow, on the twenty-fifth of 
January, varied from twenty-five feet in depth at Summit, to ten feet at 
Truckee. While this unprecedented precipitation of rain and snow has 
caused much interruption to travel and some damage to property in the 
northern and central portions of the State, it will have the effect of furnish- 
ing an abundant amount of water for the service of the miners during the 
coming summer season. Before the early rains in October last, many 
weather-wise persons were firmly of the opinion that the year 1890 would 
be a dry one. They based their belief on the fact that in every thir- 
teenth year since 1851 there had been an insufficient amount of rain. In 
1851 the precipitation amounted to but 7.40 inches; in 1864, 10.08 inches, 
and in 1877, 11.04 inches. These figures are taken from the records at 
San Francisco, but of course afford a good average for the rest of the 
States. The heavy downpours, however, which continued during November, 
December, and January, demoralized the "thirteen-year cycle" people, 
and the general belief now seems to prevail that the Golden State will 
never again be visited by what can properly be termed a dry year. The 
temperature, although there have not been so many severe frosts as in 
some seasons, has been at most places much lower than last year, which 
was to be expected from the large amount of rain and snow that has fallen. 

Although this report properly closes with the year 1889, because of the 
severe season and the desire to have as late data regarding the rainfall as 
possible, this portion of it has been held back for several weeks. The 
cessation of the great storm on the twenty-fifth of January afforded an 
opportunity to obtain much matter of value in this connection. Of course, 
the January reports will be found very imperfect. Because of the serious 
blockade in the mountains it was found impossible to obtain the regular 
daily reports that are forwarded to the railroad company. In many 
instances these reports were sent eastward as far as Denver, and thence 
telegraphed to this city by way of Mojave. Thus, while the snowfall is 
greater than ever known before during January, the data at hand fails to 
show it. By consulting such data as was to be obtained from Mr. Price, 
the meteorological expert of the Southern Pacific Company, and Lieutenant 
Maxfield and Sergeant Gorom of the United States Signal Service, a great 
deal of important and interesting information has been secured. This will 
be found in the following table, which has been arranged to include the 
twenty-sixth of January, 1890. It shows the rainfall to that date during 
the month, also the season's rainfall to December 31, 1889, together with 
the average seasonal rainfall to December thirty-first, gathered rom obser- 
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vfltions at a number of stations, extending back from two to forty years, 
if speaking of fte season's raikall, it must be understood hat ihec^cu- 
Mion begins on the first of July precedmg. The ^^^^^^{1/;^^ 
November and December, 1889, are givea separately, and for the purpose 
KmSson thfavera^^^ rainfall for the same months m past years. 
?hrSn tem^^^^^ 1^89, and the mean annual temper- 

atureXl)ecerSber is also given. It should be bon.e m mmd that m reduc- 
S^th^^^^^^ it is f stimated that ten inches of the latter make one 

of the former. 
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Blean Temperature 
for December, 1889. 



Average January 
Rainfall 



Average December 
Bainfall 



Average November 
Bainfall , 



Average October 
Rainfall 



Average Season Roin- 
fallto December 31, 



Rainfall for January, 
1890, to twenty- 
sixth day 



Rainfall for Decem- 
ber, 1889 



Rainfall for Novem- 
ber, 1889 



Rainfall for October, 
1889 



Season's Rainfall to 
December 31, 1889. 
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COAL PRODUCT. 



The coal product of the State of California during the years 1888 and 
1889, as nearly as can be ascertained, is a s toiiows: ^ 



Tons— 1888. 



All others, estimated - 



22,000 
34,795 
24,404 



1,801 
85,000 



Tons— 1889. 



38,000 

33,718 

30,000 

5,000 

2,000 

3,000 



111,718 



The amounts are given in tons of two thousand pounds each. 
For thTSire, Pittsburgh, and lone Valley Mines, the figures are from 
the books of the companies. The rest, as stated, are estimated. 
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THE MANUFACTURE OF GLASS IN CALIFORNIA. 

HISTORY, CONDITION, AND FUTURE OF THE BUSINESS. 
By De. Henry De Groot. 



PECULIAR PROPERTIES OF GLASS, AND HOW IT IS MADE, 

Glass is made by the fusion at a high temperature of silica with one or 
more bases, one of which must be an alkali. The material used in its 
manufacture consists of about 15 per cent alkali, usually soda, and 75 per 
cent silica, with small quantities of lime and alumina, the other ingredi- 
ents added depending on the kind of article to be made. 

Glass possesses properties both physical and chemical of a very rare 
kind, adapting it for many useful as well as artistic and ornamental pur- 
poses. Besides being hard, brilliant, and transparent, it resists the influ- 
ence of all common solvents, being acted upon by none of the acids except 
the hydro-fluoric, which, however, attacks it vigorously, combining with 
and removing its silica. It withstands the action of the other acids even 
better than the precious metals. Exposed to water at its ordinary temper-^ 
ature glass is not sensibly affected, though very hot water tends to dissolve 
it slowly. The surface also becomes clouded through long exposure to a 
moist atmosphere. 

KINDS OF GLASS MADE IN THIS COUNTRY. 

The different kinds of glass made in the United States consist mainly of 
plate, in the several conditions of rough, rolled, ribbed, and polished; flint, 
including table and other wares, both blown and pressed, together with a 
large variety of bottles, vials, jars, etc., also a coarser, greenish style of bot- 
tle, water glasses, and similar cheap wares. The means by which the 
fused material is caused to assume its varied forms are by blowing, cast- 
ing, and pressing into molds, an operation in which the other two processes 
may be partly combined. In this State the manufacture of glass is at 
present confined to a small number of articles in the above list, the differ- 
ent kinds of goods made here being fewer now than formerly. 

GLASS MAKING IN CALIFORNIA — THE SEVERAL COMPANIES THAT HAVE HERE 

LIVED AND DIED. 

A demand for certain cheap glasswares, such as beer and soda bottles^ 
fruit jars, etc., sprung up here at an early period in our history, the call 
for other and more costly goods in this line coming in a little later. To 
meet this demand a San Francisco company, engaged in putting up fruits 
and vegetables, erected here in 1858 works for making articles for their 
own use, these being the pioneer glass works on the Pacific Coast. Owing 
to lack of skill on the part of the workmen, and the inferior quality of the 
sand employed, the wares turned out proved worthless, whereupon the com- 
pany, after a vain endeavor to supply these deficiencies, abandoned the 
enterprise. 
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A similar venture, entered upon soon after by other parties, haying had 
-a similar issue, no further attempt was made to estabhsh here this branch 
of business until 1863, when the Pacific Glass Company put up a factory 
on the Potrero, commencing operations the same year. This company, 
which made all kinds of bottle glass except flint gave employment to 
seventy-five men and boys, and produced annually commodities to the 
value of $130,000. This factory was equipped with one furnace and seven 
open pots for melting, its capacity having afterwards been somewhat 

^""in ^866, the San Francisco Glass Works, giving employment to about 
forty hands, and producing yearly wares to the value of $40,000, were 
founded. At this factory were made bottles, jars, demijohns lamp chim- 
nevs and druggists' articles, besides a few large size retorts for chemists, 
laboratories, and acid works, these being about the only goods in this line 
that could at that time be made here with profit. ^. , , 

Nor were the profits realized on these cheap, coarse articles by any means 
inordinate. It took these pioneer glass makers, in fact, a good while to get 
the business established on a paying basis. Finding competition for a 
Umited market to be a losing business, these two companies formed, a lew 
years later, a consolidation, and were afterwards conducted under their 

'^^^Sincnhat time several other glass manufacturing companies have 
entered the field, but they have all proved short-lived. Two of these, one 
operating at Oakland and the other at Berkeley, engaged in the business 
on a larle scale, but after a short trial both closed their works the venture 
proving commercially unprofitable. Since the retirement of these parties 
the San Francisco and Pacific Company alo^ie remains constituting it 
must be supposed, an example of the survival of the fittest. But, while 
this company has so been able to survive all its contemporaries, it has not, 
for reasons to be noticed further on, been able, m certain lines of goods, to 
increase or even maintain its early production. While it turns out more 
of the articles it continues to make, the products of the factory are not so 
varied now as they were many years ago. ^ ^ t- . , • +• 

The property owners and the moneyed men of Califorma have in times 
past, been inconsiderately blamed for their lack of enterprise. How little 
ground there has been for such complaint the history of our domestic indus- 
tries discloses. Looking back, it is seen that this class of citizens, instead 
of a lack, have displayed rather an excess of public spirit; millions of dol- 
lars having been sunk by them in the vam endeavor to estabhsh in this 
Stato a variety of industries prematurely. Hardly a single branch ot busi- 
ness can be named but has here its representative in more than one dead 
failure True, some of these enterprises have since been resuscitated, ana 
are now on a permanent and prosperous footing. But a greater number 
have suffered final collapse, with a loss to investors of all the money they 
ever put in them, and sometimes more besides. 

The San Francisco and Pacific Company employs at the present time 
about one hundred and thirty hands, nearly equally divided between men 
and boys. Ten years ago they ran two furnaces, now only one, with six 
pots Last year they had work for thirty-three glass blowers, this year for 
only twenty-seven. They make only what is denommatod green glass; 
such as conimon bottles, druggists' and liquor dealers' wares, fruit lars, car- 
boys, demijohns, eto. Of demijohns, they manufacture one hundred and 
tweaty thousand pieces annually, being about 80 per cent of the number 
uTed on this coast. They obtain their sand from Monterey, formerly, 
the various companies experimentod with sand procur^from^^^- 
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borhood of Oakland, and even in some instances from the seashore and 
the sand dunes near San Francisco, but this all proved too impure for even 
the most common uses. 

IMPORTATIONS OF GLASS INTO CALIFORNIA. 

The progress that should have been made in the business of glass making 
in this State has been kept in check through a variety of causes, the chief 
of these being excessive importations from the Eastern States and Europe; 
imports from the former having been greatly stimulated of late years 
through cheap railroad transportation. The total value of this class of 
goods brought here in 1889 amounted to $2,338,414, divided as follows: 
$1,528,600 from States east of the Rocky Mountains, and $809,814 from 
Europe. The imports from the latter consisted of vpindow glass, valued at 
$63,320; plate glass, $129,079; bottles, demijohns, carboys, etc., $131,826; 
tableware and medicines, $139,589. From the Eastern States, window 
glass, $110,000; rough plate, fluted and rolled glass, $16,800; plate glass, 
$70,000; bottles, demijohns, carboys, etc., $1,000,000; tableware, medicines, 
colored bottles, etc., $300,000; colored glass, $16,800; buUVeye insulators, 
$15,000. The above figures include invoice price, packing, freight, duty, 
insurance, and exchange; the invoice price amounting to $1,365,092, and 
the other items to $973,322. For making this quantity of glasswares 
seven thousand tons of sand would be required. Of the freight money 
paid on goods shipped here from other States of the Union, two thirds, 
equal to $341,734, went to eastern corporations. The window glass alone 
imported into San Francisco during the past two years amounted to eight- 
een million two hundred and sixteen thousand six hundred and eighty- 
three pounds, valued at $278,042. 

WHY WE HAVE NOT BEEN ABLE IN THIS LINE OF GOODS TO COMPETE WITH 
MANUFACTURERS ABROAD. 

Reviewing the history of glass making in California, the question arises, 
how comes it that we have not been able ourselves to supply the home 
demand for articles in this line to a greater extent than we have done ? It 
would seem at first glance as if, with a considerable duty imposed on the 
foreign importation, and freights on goods of eastern manufacture working 
in our favor, we could have supplied ourselves with glasswares of the more 
cheap and bulky kind at least, which, as shown, we have failed to do. 

But the answer to this question is ready: it lies in the fact that nearly 
all the factors of production are much dearer here than in manufacturing 
countries abroad. Labor, the principal element, is with us from 50 to 60 
per cent dearer than in the Eastern States, and nearly twice as dear as in 
all parts of Europe; capital, insurance, freights, fuel, etc., being also much 
dearer here than in most other countries. 

Again, in the matter of raw material: we have not until recently suc- 
ceeded in finding on this coast a sand suitable for making glasswares 
other than of the cheaper and coarser kinds. A former proprietor of the 
San Francisco and Pacific Works undertook at one time to import sand 
from Belgium, but, although brought here as ballast, the experiment failed 
owing to the duty to which the sand was subjected. 

Nor is it alone in the higher grade wares that the home manufacturer is 
in this respect placed at a disadvantage. Even in the making of beer bot- 
tles he cannot quite compete with the German article, the iron in our Cal- 
ifornia sand making it impossible to produce here a bottle wholly acceptable 



IHANUFACTUKE OF GLASS, 



327 



to the trade. To get rid of this iron, which would require the employment 
of expensive chemicals and an intense heat, would cost too much to war- 
rant its elimination. It is claimed, too, that the imported is in some other 
particulars better than the home-made bottle, being smoother and seam- 
less, and, therefore, handsomer and stronger. To correct these defects 
would require so much additional labor that the California manufacturer 
finds it expedient to turn out a cheaper and less attractive article, even 
though it do not meet all the requirements of the market. Our brewers, 
for instance, for their exported beer, which has first to be steamed, have 
need for a very strong bottle, stronger than those made by either the local 
or the foreign manufacturer. They, therefore, for this particular use, get 
their bottles from the East, these proving to have greater strength than 
any others. 

When it comes to a certain class of wine makers they, too, have in this 
connection a grievance, real or affected, objecting to the California bottle 
for putting up their clarets, on the ground that it lacks that peculiar shade 
or tint imparted by the foreign manufacturer, and which it is alleged can- 
not be produced either here or elsewhere in the United States. Nearly all 
our vintners are, in fact, using imported wares for bottling their wines, 
assigning for this course reasons similar to the above, all seemingly more 
or less whimsical. 

As, however, the eye and even the fancy has to be consulted in these 
matters, as well as the taste, the commercial instinct recognizes the neces- 
sity of catering to these caprices of trade, even though they have little or 
no foundation in reason. It behooves, then, the California manufacturer to 
study carefully these special requirements and minor defects of the busi- 
ness, addressing himself to meeting the one and curing the other as far as 
may be. But, after all, 

THE GREAT TROUBLE IN THIS STATE — 

The one insurmountable obstacle that has barred the progress of the glasS; 
making industry — ^has been the absence here of a sand adapted for making 
the finer and higher priced goods of this kind; nor until this desideratum 
is supplied, can the business be much advanced beyond its present feeble 
and dwarfed condition. 

To fill this long standing and vital want, the most strenuous endeavors 
have been made, much time and money having been expended to that end. 
The whole coast has been explored by those out on this and similar 
errands. Hunters after coal and other of the useful minerals, as also pros- 
pectors for the precious metals, have, while in the field, had an eye to the 
discovery of this almost equally precious sand, for which the glass manufact- 
urers have always held themselves ready to pay a liberal bonus. But not 
until the past year have these efforts been rewarded with success, there 
being now no room to doubt that a very extensive bed of glass sand, and of 
the very best quality, has been discovered in this State. 

THE NEW FIND— ITS SITE ANdJJpROBABLE IMPORTANCE. 

The deposit above alluded to is located in the western part of Placer 
County, near the town of Lincoln, and immediately on the line of the Cali- 
fornia and Oregon Railroad. The history of this discovery is briefly as fol- 
lows: Mr. F. H. Rosenbaum, of San Francisco, for many years an importer 
of and large dealer in mirrors and other high grade glasswares, impressedj ^^ 
with the importance of finding in this State a better gljiss sand than had|^^ 
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yet been met with, employed a thoroughly qualified expert, and sent him 
to prospect for such deposit. Having visited various parts of the State and 
spent many months without satisfactory results, these parties, principal 
and employe, repaired to the State Mining Bureau, in the hope that they 
might be able to there obtain some useful hints and, perhaps, helpful 
information. In this they were not disappointed. The Bureau had in its 
possession a sample of what the analytical chemist attached to that insti- 
tution had tested and determined to be a good glass sand, the same having 
been procured from the vicinity of Lincoln. 

With this clue, and much additional information calculated to further 
the object of this search, this expert, providing himself with suitable bor- 
ing apparatus, proceeded at once to Lincoln, and there commenced boring 
on a tract of land adjoining the town, and known as the Pyremont Ranch. 

On this tract, which comprises two hundred and forty acres, since secured 
by Mr. Rosenbaum, twenty-five prospecting holes were put down, the fol- 
lowing strata having been passed through: top soil, a red loam, a pure 
white sand; white kaolin, yellow kaolin, fire-clay of various colors, red 
and blue brick-clay, lignite, with indications of harder coal beneath it. 

The kaolin and the clays, which appear to extend over the entire tract, 
occur in strata varying from one to forty feet in thickness, and represent 
millions of tons. The sand, as nearly as could be determined by the bor- 
ings made, reaches within the limits of the ranch one million three hun- 
dred and twenty-six thousand tons, and may amount to much more. 
By the same test the lignite has, over an area of one hundred and twenty 
acres, an average thickness of ten feet, representing two million tons at 
least. There is water enough on the premises for both mining and manu- 
facturing purposes, even though prosecuted on the most extensive scale. 

The mass of this sand, as shown by analysis, consists of 97.29 silica, 
being practically a pure article. Experts who have examined it pronounce 
it as good as any ever yet found. Glass of the very best quality has, in 
fact, been made from it The lignite burns freely, being of the same 
character as the considerable quantities obtained in the neighborhood, 
and which has been successfully used for generating steam in the large 
pottery works of Gladden & McBean, at Lincoln; also in the flouring 
mills at Sacramento, Marysville, and elsewhere. 

MAY CHANaE THE WHOLE ASPECT OF THE BUSINESS IN CALIFORNIA. 

If the expert of Mr. Rosenbaum has not been mistaken in his estimates, 
it may be expected that a new phase will in a short time be put on the 
glass-making business of California, inasmuch as a good sand, and an 
available fuel occurring in conjunction, are enough to insure for this indus- 
try a prosperous future. A company has already been formed for the 
purpose of opening up these deposits, and erecting works for the manufact- 
ure of glass on the spot. That the enterprise, if properly managed, will 
result in a great success can hardly be doubted, as this company will be 
able to make that line of goods that cannot now be produced here, but 
which everywhere affords the largest profit. Besides, the demand for 
wares of this kind are destined to undergo in California large and rapid 
increment. The present requirements of our wine makers and our fruit 
growers are nothing compared with what they soon will be. At the rate 
our population is increasing, the general wants of the country in this line 
will be doubled in the course of a few years. 

In the large eastern factories, where a great variety of goods are made, 
the workmen are confined to a single line, at which they become very 
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expert, performing more and doing better work than when their attention . 
is divided among several things. A large company might adopt the same 
practice here, gaining thereby similar advantages, the limited number of 
articles we now make rendering this subdivision of labor impracticable. 
A new company entering the field would in fact be able to adopt all the 
most recent methods, processes, and appliances that have met with approval 
elsewhere. They could avail themselves of all prior experience, adopting 
at the start what might have cost their predecessors in the business a great 
deal to test and establish. 

NEW PROPERTIES AND USES. 

Then, there is no knowing what additional properties may yet be devel- 
oped in glass nor the many new uses to which it may hereafter come to be 
applied. Every year something is evolved imparting to this substance 
additional value. Already glass railroad sleepers have been substituted 
for iron with some success, they proving to be much cheaper while they 
are nearly as strong as castiron. Practically they are imperishable as 
regards climatic changes, the influence of the atmosphere, and the ravages 
of inRects 

For flooring, glass has come into large use, being adopted where much 
light is required in cellars. It costs but little more than wood, while it 
absorbs no impurities and is easily kept clean. A process has been per- 
fected whereby glass can be made pliable. Though it soon parts with this 
property there is but little doubt but means will yet be discovered by which 
it can be made permanent. Mr. Frederick Siemens, of Dresden, has dis- 
covered'a method whereby an unwonted degree of hardness and strength 
can be communicated to glass, greatly increasing its fitness for the manu- 
facture of domestic utensils and also for building material and similar uses. 

In short, the manufacturer of glass in planning for the future might pre- 
sume a great deal on the chances of its undergoing heavy and important 
improvements, adapting it for purposes of which we can now form no 
conception. 
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MINERAL PRODUCTS OF THE UNITED STATES IN 1888. 



The sixth report on the " Mineral Resources of the United States," by 
David T. Day, Chief of the Division of Mining Statistics and Technology, 
United States Geological Survey, shows the following totals of the more 
important mineral substances produced in this country during the year 

1888: 

METALS. 

Iron and Steel. — The principal statistics of 1888 were: Domestic iron ore 
consumed, about 12,060,000 long tons; value at mines, $28,944,000. This 
is an increase over 1887 in quantity of 760,000 tons, but a decrease in value 
of $4,956,000, Imported iron ore consumed, 587,470 long tons; total iron 
ore consumed in 1888, about 12,650,000 long tons, or 150,000 tons more 
than in 1887. Pig-iron made in 1888, 6,489,738 long tons; value at fur- 
nace, $107,000,000. This is an increase over 1887 of 72,590 tons in quan- 
tity, but a decrease of $14,925,800 in value. Steel of all kinds produced 
in 1888, 2,899,440 long tons; value at works, $89,000,000. This is a de- 
crease from 1887 of 439,631 tons in quantity and of $14,811,000 in value. 
Total spot value of all iron and steel made in 1888, in the first stage of 
manufacture, excluding all duplications, $145,000,000, a decrease of $26,- 
103,000 as compared with 1887. Limestone used as a flux in the manu- 
facture of pig iron in 1888, about 5,438,000 long tons; value at quarry, 
about $2,719,000. 

Gold and Silver. — According to the Director of the Mint the gold product 
was 1,604,927 fine ounces, valued at $33,175,000. This is about the same 
as in 1887, being an excess of only $75,000. The silver product was 45,- 
783,632 fine ounces, of the commercial value of about $43,000,000, and of 
the coining value of $59,195,000, This is an increase of 4,515,327 ounces 
over the product in 1887. In addition to the product of our own mines 
some 10,000,000 ounces of silver were extracted in the United States from 
foreign ores and bullion. 

Copper. — ^The total product, including the yield of imported ores, in- 
creased to 231,270,622 pounds, or 115,635 short tons, during 1888, which 
is 46,053,291 pounds more than the product of 1887. During the first 
quarter of 1889 the production was increasing at even a more rapid rate. 
The prices received by American producers averaged 15^ cents per pound 
for Lake copper, 14^ for Arizona, and 14 for other districts: making the 
total value $33,833,954. Montana led in the production, making 97,897,- 
968 pounds. Consumption was somewhat reduced by the high prices. 

Lead. — The product increased to 180,555 short tons from 160,700 tons in 

1887. The increase was due principally to the heavier receipts of lead in 
Mexican silver-lead ores from 15,000 tons in 1887 to over 27,000 tons in 

1888. The average price in New York was 4.41 cents per pound. The 
production of white lead, chiefly from pig lead, was 89,000 short tons, val- 
ued at $10,680,000. 

Zinc. — The erection of new works and the extension of old ones led to a 
further notable increase in the production of zinc in 1888. The additions 
to capacity were fairly uniformly distributed in the West, East, and South. 



Production in 1888, 55,903 short tons, with a total value of $5,500,855; in 
1887, 50,340 tons, worth $4,782,300. The production of zinc white in 1888, 
directly from ores, was 20,000 short tons, worth $1,600,000. 

Quicksilver.— The product was 33,250 flasks (of 76^ pounds each) from 
California, a decline in that State of 510 flasks from 1887 in spite of a very 
satisfactory price, which averaged $42 50 per flask, making the total value 
$1,413,125. No new valuable depo.sits were discovered in 1888, and with- 
out them it is not probable that the yield of quicksilver will increase. 

NicM. — ^The industry remains unchanged except for indications of fur- 
ther developments at Lovelocks, in Nevada, and Riddle, Oregon. The 
product includes 190,637 pounds of metallic nickel, valued at $114,382, at 
60 cents per pound, and 4,545 pounds, worth $1,136, exported in ores and 
matte. Total value, $115,518. The corresponding value in 1887 was 
$133,200. 

Oohalt Oxide.— The total product, including the contents of the exported 
ores and matte, was 12,266 pounds, worth $18,441. In 1887 the total was 
18,340 pounds, worth $18,774, the lower rate of value in that year resulting 
from a larger proportion of exported nickel in matte and ore. The price 
of cobalt oxide remained at $2 per pound. 

Chromium.— The product declined from 3,000 tons in 1887 to 1,500 tons 
in 1888. The average price in San Francisco remained $15 per ton. In- 
creased operations are probable in 1889. 

Manganese. — The product of manganese and manganiferous iron ores in 
the United States in 1888 was 239,460 tons, valued at $876,215. Of this 
amount some 25,500 tons would be classed as manganese ores; the remainder 
as manganiferous iron ores. Of the manganiferous iron ores, 11,462 tons, 
averaging 11 per cent of manganese, and 189,574 tons, averaging 4 per 
cent of manganese, were from the Colby Mine, Michigan. In addition to 
the above, some 60,000 tons of argentiferous manganese ores, valued at $10 
a ton, chiefly for the silver contained in them, were produced in the Rocky 
Mountain region. 

Aluminum. — The past year was more promising than ever before for the 
production of cheap aluminum. The production of metallic aluminum as 
an industry distinct from the production of alloys began toward the close 
of the year, and 500 pounds had been made up to December 31; the pro- 
duction of 3,000 pounds since then indicates that the industry may con- 
tinue. The exact amount of alloys produced by the Cowles process has 
not been furnished, but was not markedly difi*erent from the product of 
1887, when 18,000 pounds of aluminum contained in bronze and ferro- 
aluminum were produced. The price for metallic aluminum declined to 
as low as $4 50 per pound for less favored brands. 

Platinum. — Including the platinum and iridium separated from gold by 
the assay offices, and that saved in placer gold mining, the product was 
about 500 ounces, valued at $2,000. 

FUELS. 

Coal. — The total production of all kinds of commercial coal in 1888 was 
142,037,735 short tons (increase over 1887, 18,022,480 tons), valued at the 
mines at $204,221,990 (increase, $30,625,994). This may be divided into 
Pennsylvania anthracite 43,922,897 short tons (increase, 4,416,642 short 
tons), or 39,216,872 long tons, including 38,145,718 long tons shipped by 
the railroads and canals and reported by their statistician, Mr, John H. 
Jones, and 1,071,154 long tons sold to the local trade at the mines (increase j 
3,943,430 long tons), valued at $85,649,649 (increase, $6,284,405) ; all otherj p 
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coals, including bituminous, brown coal, lignite, small lots of anthracite- 
produced in Colorado and Arkansas, and 4,000 tons of graphitic coal mined 
in Rhode Island, amounting in the aggregate to 98,114,838 short tons- 
(increase, 13,605,838 tons), valued at $118,572,341 (increase, $24,341,589). 
The collier consumption at the individual mines varies from nothing to 
8 per cent of the total output of the mines, being greatest at special Penn- 
sylvania anthracite mines and lowest at those bituminous mines where the 
coal bed lies nearly horizontal, and where no steam power or ventilating 
furnaces are used. The averages for the different States varies from 2 to 
6,4 per cent, the minimum average being in the Pennsylvania bituminous 
and the maximum average being in the Pennsylvania anthracite region. 
The total output of the mines, including colliery consumption, was: 
Pennsylvania anthracite, 41,624,610 long tons (increase over 1887, 4,04.5,- 
863 long tons), or 46,619,564 short tons (increase, 4,531,367 short tons); 
all other coals, 102,039,838 short tons (increase, 14,152,478 tons), making 
the total output of all coals from mines in the United States, exclusive of 
slack coal thrown on the dumps, 148,659,402 short tons (increase, 18,683,- 
845 tons), valued as follows: Anthracite, $89,020,483 (increase, $4,468,302) ; 
bituminous, $122,497,341 (increase, $24,492,685); total value, $211,517,- 
824 (increase, $28,960,987). The above figures show a notable increase in 
1888 over 1887 in the aggregate output and value of both anthracite and 
bituminous coal, although not as great an increase as occurred in 1887 over 
1886 in the value of the anthracite, or in the total tonnage of the bitumi- 
nous coal, 

Cohe. — ^The production of coke in the United States in 1888 was 8,527,- 
560 tons, valued at about $14,000,000, Pennsylvania produced by far the 
largest amount, the Connellsville region alone producing 4,952,553 tons; 
West Virginia, 528,533 tons; Alabama, 518,511 tons; Tennessee, 385,693 
tons, and Virginia, 149,099 tons. 

Petroleum. — ^The product of petroleum in the United States in 1888 was 
27,346,018 barrels (of 42 gallons each), valued at about $24,598,559. Of 
this amount Pennsylvania produced 16,491,083 barrels; Ohio, 10,010,868 
barrels; West Virginia, 119,448 barrels; California, 704,619 barrels; and 
other States, 20,000 barrels. 

Natural Gas. — ^The amount of natural gas consumed is given in coal 
displacement; that is, the amount of coal displaced by the use of natural 
gas. It is estimated that the amount of coal displaced by natural gas in 
the United States in 1888 was 14,163,830 tons, valued at $22,662,128. Of 
this amount 12,543,830 tons were displaced in Pennsylvania; 750,000 tons 
in Ohio, and 660,000 tons in Indiana, 

STRUCTURAL MATERIALS. 

Building Stone. — ^Direct returns from producers of the various kinds of 
building stone show that there was but a small gain in value over the fig- 
ures of 1887. The value of the stone produced in 1888 is $25,500,000, or 
$500,000 more than in the preceding year. 

Brick and Tile. — ^Value $48,213,000, This figure represents only a small 
gain over 1887. This is due rather to increase in the number of manu- 
facturing plants than to increased production at the older and more im- 
portant sources of supply; in fact, many of the latter show a falling ofi" in 
production. Prices also were generall}^ somewhat lower than in 1887. 

I^rae. — The production is estimated at 49,087,000 barrels, with an aver- 
age value of 50 cents per barrel, making a total of $24,543,500 as the value 
of the year's product. These figures are not largely in advance of those 
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for 1887, and the gains are not so much the results of mcreased production 
in the leading lime regions as in localities of mmor irnportance. 

Clm^^^^ of cement produced in 1888 is less than for 1887 

be£r6^53,295 barrels for 1888, valued at 72^ cents per barrel, makmg 
$4,533,639 as the value of the year's product. 

ABRASIVE MATERIALS. 

Buhrstones -The product which is used for grinding ^^J^^^\f^^^lr 
paSrS etc., comes from New York, Pennsylvania, and North Caro- 

from which grindstones are made. The product in 1888 J"™®^^^^!^"^^^ 
4T,S)0 long tons, worth $281,800, being produced W^* ^J'^' j£ 
$224 400, in 1887. The price varied from $6 50 to !|>1U per ton at. ine 

auarries before being finished into grindstones. , 

^Cwlm -Production is limited to the old mines in North Carolina 
and SSai 589 short tons, valued at $91,620, were produced in 1888, 

^^Sri^?^/.S..-The production of -oj^^^^Jro^^^^r^^ 
increased slightly, making the total, including Labrador oilstone, etc., 
1,500,000 pounds, valued at $18,000 in the rough state. 

MISCELLANEOUS. 

Precious Stones.— '^o systematic mining was carried on in search of gems 
inS BuUn mining^or other substances and in ch-«« ^is^^^^e^' 
gems worth $64,850 in the rough state, and gold quartz worth $75,000, were 

^Tit>Aate Rock-The production declined to 433,705 long tons, but the 
total value increased slightly to $1,951,673 on account oi better prices. 
The trade in manufactured fertilizers was very prosperous. . 

JtfS -The production in the Southern States particularly in Virginia 
North CaroUna,\labama, Mississippi, and Florida is increasing^ while the 
product of New Jersey did not vary from 1887. About 600,000 tons, val 

-'s^il'I^SS/^Ly slight changes In 1^ the pK.uct^ 

mSal source of salt in 1888, producing 155,000 barrels, with a prospect of 

«*lSS:.-TTeTr<JdVcfwas 307,386 pounds, worth $95,290, an increase 
from 199,087 pounds in 1887, worth $61,717. The price remained at 31 

''SmriTh'^oduction was restricted to 7,589,000 pound| worth $455,- 
340 S 6 cents Jer pound for the average quality. In 1887 the product 
was 11,000,000 pounds, worth 5 cents per pound. , 

Sulphur.-The sulphur refinery in Utah was partially ^^^n«% ^his and 
litigation over the property prevented any production m 1888. The supply 
came principally ^om"^ Sicily, with small importations from Japan. It was 
nractically all made into sulphuric acid. , , ,, ■ „ t. ^lan a.i^- 

^Pyrites— PToducHon 54,331 long tons, valued at the mines at $167,658, 
a slight increase in quantity over the previous year. 

Barytes.-The production from Missouri, Virgima, and New York in- 
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creased to 20,000 long tons, worth at the mines $110,000. In 1887 the 
product was 15,000 long tons, worth $75,000. 

Gypsum, — The domestic supply comes principally from Ohio and Michi- 
gan, with smaller amounts from New York, Virginia, Kansas, Colorado, 
California, Dakota, and Utah. The product in 1888 was 96,000 short tons 
of crude gypsum, valued at $430,000. A large portion of the supply is 
imported from Nova Scotia, where 126,118 tons, worth $121,579, were pro- 
duced in 1888. 

Ozocerite, — Prom the region of Soldier's Summit, Utah, about 20,000 
pounds of crude mineral wax were produced, worth $1,000 in New York, 
where the material was sold. An increase is probable in 1889. 

Soapstone, — Production, about 15,000 tons, worth $50,000 before ship- 
ment, 

Asphaltum, — The product of 1888 includes 700 tons of gilsonite, mined 
in Utah; 3,100 tons of ordinary asphaltum, principally from California; 
and 50,000 tons of bituminous rock, quarried in California for pavements 
in competition with asphaltum. Total value, $331,500. 

Feldspar. — The consumption for potters' use declined to 8,700 long tons, 
worth, in Trenton, New Jersey, $50,000. In 1887 10,200 long tons were 
produced, worth $56,100. 

Flint, — For potters' use the consumption was 16,250 long tons. Includ- 
ing that for sandpaper and for glass, the consumption was about 30,000 
tons, worth, underground, $175,000. 

Potters^ Clay, — ^The consumption included 18,000 long tons of kaolin or 
china clay, 5,250 tons of ball clay, and 13,500 tons of fire clay, worth alto- 
gether $300,000. 

Mica, — Owing principally to the use of smaller sizes in stoves, the pro- 
duction of sheet mica decreased from 70,500 pounds in 1887 to 48,000 in 
1888, valued at $70,000. There is increased demand for mica waste. 

Mineral Paints, — The product, including ocher, metallic paints, and 
small amounts of umber and sienna, increased to 24,000 long tons, valued 
at $380,000. 

Graphite, — The production of pure graphite was limited to Ticonderoga, 
New York, and is reported as unchanged. The total production of pure 
material was 400,000 pounds, worth $33,000. Small amounts of less pure 
material, for foundry facings, etc., were produced in North Carolina, and 
at Cranston, Rhode Island. 

Fluorspar, — The production, limited to the neighborhood of Roseclare, 
Illinois, and Evansville, Indiana, is reported at 6,000 tons, worth $30,000, 
an increase of 1,000 tons over 1887. 

Infusorial Earth, — The product came principally from Maryland, and 
amounted to 2,500 short tons, worth, before shipment, $12,500. 

Zircon, — During 1887 and 1888, 25 tons of zircon were mined, princi- 
pally in Henderson County, North Carolina, and sold for $10,000 for the 
manufacture of incandescent gas burners. About 4 tons of monazite, one 
ton of allanite, 600 pounds of samarskite, and $500 worth of yttrium min- 
erals were produced for the same use. About 6 tons of monazite and 5 
tons of cerite were also imported. 

Mineral Waters, — ^Amount sold in 1888, 9,628,568 gallons, valued at 
$1,709,302. In 1887 the product was 8,259,609 gallons, worth $1,261,473. 
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Quantity. 


Value. 




6,489.738 

45,783,632 

1,604,927 

231,270,622 

180,555 

55,903 

33,250 

195,182 

19,000 

100 

500 


$107,000,000 


Pig iron, spot value, long ions 


59,195,000 


Silver, coining value, troy ounces - 


33,175,000 


Gold, coining value, troy ouBce& -- - 


33,833,954 


Copper, value at New lorx: oiiy, pouuus 

Lead, value at New York City, short tons 


15,924,951 
5,500,865 


Zinc, value at iSew Yotk ijity, snon ions - 


1,413,125 


Ouicksilver, value at ban jjranciscu, ndSKo 


115,518 


Nickel, value at Ji'Juiaaeipnia, pouiiu&---- 


65,000 


Aluminum, value at rniiaaeipnia, pouuus 

Antimony, value at San Francisco, short tons 

Platinum, value (crude) at New York City, troy ounces 


20,000 
2,000 






$256,245,403 


Total 







Non-metallic 



Mineral Products or the United States in 1888 (Spot Values). 



Bituminous coal, long tons .— — 

Pennsylvania anthracite, long tons 

Building stone 

Lime, barrels - 

Petroleum, barrels 

Natural gas 

Cement, oarrels 

Salt, barrels 

Limestone for iron flux, long tons-... 

South Carolina phosphate rock, long tons. 

Zinc white, short tons .- 

Mineral waters, gallons sold 

Borax, pounds. 

Gypsum, short tons 

Manganese ore, long tons 

Mineral paints, long tons 

New Jersey marls, short tons 

Pyrites, long tons 

Flint, long tons 

Mica, pounds 

Corundum, short tons 

Sulphur, short tons 

Precious stones -- — - 

Gold quartz, souvenirs, jewelry, etc 

Crude barytes, long tons. 

Bromine, pounds 

Feldspar, long tons 

Chrome iron ore, long tons 

Graphite, pounds • 

Fluorspar, short tons • 

Slate ground as pigment, long tons 

Cobalt oxide, pounds 

Novaculite, pounds 

Asphaltum, short tons. 

Asbestus, short tons 

Rutile, pounds 



Quantity, 



91,106,998 
41,624,610 



49,087,000 
27,346,018 



Value. 



6,253,295 

8,055,881 

5,438,000 

433.705 

20,000 

9,628,568 

7,589,000 

96,000 

25,500 

24,000 

600,000 

54,331 

30,000 

48,000 

589 



Total , 



20,000 

307,386 

8,700 

1,500 

400,000 

6,000 

2,500 

12,266 

1,500,000 

53,800 

100 

1,000 



$122,497,341 

89,020,483 

25,500,000 

24,543,600 

24,598,559 

22.662,128 

4,533,639 

4.377,204 

2,719,000 

1,951,673 

1,600.000 

1,709,302 

455,340 

430,000 

255,000 

380,000 

300,000 

167,658 

175,000 

70,000 

91,620 



64,850 
75,000 

110,000 
95,290 
50,000 
20,000 
33,000 
30,000 
25,000 
18,441 
18,000 

331,500 
3,000 
3,000 



$328,914,528 



Recapitulating the items contained in the above table, the value of the 
minerals produced in the United States in 1888 was as follows: 
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Metals $256,245,405 

Mineral substances - 328,914,528 

$585,159,931 
Estim ated value of mineral products unspecified 6,500,000 

Grand total — - $591,659,931 

The mineral product of 1888 shows an increase of nearly fifty million& 
over that of 1887, which was the largest by $77,000,000 of any made in 
the history of the country. The large product of 1888 was due in part to 
the high price of copper, which increased it to the extent of $13,000,000 
above what it would have been had that industry remained in a normal 
condition. This increment was, however, partially counteracted by the 
decline in the total value of pig iron. The other leading factors of increase 
consisted mainly of coal and other fuels concerned in the production of 
mineral substances. 

GOLD AND SILVER. 

Adopting the figures given by the Director of the Mint, this report makes 
the total commercial value of the gold and silver produced in the United 
States for the year only about $76,000,000, which figures are probably not 
much out of the way. The bullion output of the Pacific States and Terri- 
tories, for the year, was by local statisticians returned at $114,341,592, but 
nearly one quarter of this, as stated elsewhere in this volume, consisted not 
of the precious metals, but of copper and lead. In addition to the silver 
produced by our own mines, some ten million ounces of that metal were 
extracted from foreign ores and bullion imported into this country, the 
greatest portion coming from Mexico. From the more liberal policy likely 
to be adopted by our Government in regard to this metal, it maybe expected 
that silver mining will undergo early improvement on this coast. It has, 
in fact, already done so in so far as the prices of the white metal are con- 
cerned, figures having advanced from 92 cents per ounce, early in the year, 
to 96 cents, present quotations on the New York market. The fear of a 
glut of silver is disappearing since it became evident that it is the product 
of gold that is making the more rapid advance, when the whole field of 
production is taken into consideration. Looking to the future, there is 
more reason to apprehend a scarcity of silver than of gold, the productive 
sources of the latter being multiplied and expanded at much the more 
rapid rate. The Comstock Lode is turning out at present nearly as much 
gold as silver, nor is there much prospect of the present relations here 
maintained between the two metals undergoing early change. In Califor- 
nia the product of silver has for several years past been growing less, while 
that of gold has been on the increase. Looking abroad it will be observed 
that the output of gold is everywhere being enlarged, while that of silver 
is standing still, Australia, Siberia, South and Central America, Africa, 
and India are all growing gold producers, but they turn out very little 
silver. 

COPPER. 

The enormous copper output of 1888 has, during the current year, suffered 
considerable curtailment, the reduction being estimated by the most intel- 
ligent authorities at 12 to 15 per cent, a result due partly to lower prices 
and partly to incidental causes, such as the fire at the Anaconda Mine, 
unexpected delays in completing California plants, etc. The price of 
copper, which throughout 1888 had averaged about 16 cents per pound, 
began, early in the present year, to show signs of weakening, and, declining 
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doubt but that the supply on nanu ii present 

demand for this ^etal, whie it keeps pace w^^^^ by several new 

longer exercise a controlling influence. 

LEAD. 

New Mexico for parting and refimng. 

QUICKSILVER. 

known to contain a large body of high grade ore. Hu '^ ^ gg 

the opening of the year, 54. cents P^', ff "^^A^^^^.^^^^iSSL W ^ 
.centsfthe |rice at which it is now «l-te^rgVfed'b/^Tjt)gie 
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production has failed to respond to this advance in the price of the metal 
finds explanation in the fact that owners deem it expedient to husband the 
resources of their mines, which, through an overestimate of their extent, 
were at one time being depleted at a ruinously rapid rate. The ore of this 
metal being restricted to a few countries, and to a limited area in each, 
suggests economy in disposing of it, wherefore no great overproduction of 
quicksilver is likely to occur hereafter. If enough be turned out to meet 
the growing requirements of consumption this is all that can be expected 
in the future. 

BORAX. 

The product of this salt for the current year amounted to seven mil- 
lion six hundred thousand pounds against seven million ^ve hundred and 
eighty-nine thousand pounds in 1888; the output having been, as for the 
preceding two years, somewhat restricted through concerted action of pro- 
ducers; price slightly higher than last year, average 7-| cents per pound, 
7 for concentrated, 7^ for powdered and refined, these being car and cargo 
rates. Of the borax crop of the United States about 70 per cent is made 
in California, the remainder in Nevada. About the middle of the year a 
new company operating in Saline Valley, Inyo County, began making 
borax, and have since turned out the refined article at the rate of about 
forty tons per month. A rich deposit of the borate of lime was discovered 
during the year immediately on the seashore in the southwestern corner 
of Oregon. Being conveniently located for shipment, this material is to be 
taken to East Oakland for reduction, works having been there erected for 
the purpose. 

PETROLEUM. 

statistician Day credits California with an oil production of eight mill- 
ion seven hundred and nineteen thousand nine hundred and^ ninety-eight 
gallons for the year 1888, a quantity that has since been increased to nine 
million gallons, or a little more. The oil industry of this State is in a 
healthy condition, being on a good basis, and making some progress every 
year. The Pacific Oil Company, the largest operator in the field, has 
bored four new wells during the present year, all of which are active pro- 
ducers, the wells previously sunk by them also continuing to yield with 
but little diminution. This company has always four or ^ye wells in pro- 
cess of sinking, these new contributors more than keeping good their sup- 
ply. The company's two refineries have been running steadily throughout 
the year; the larger, located at Alameda Point, has been run to its full 
capacity, and made a heavy output of the refined article. With the other 
large company, the Mission Transfer, this has also been an active year; 
some new wells having been bored, and their usual complement of the 
crude material produced. Outside the territory of these two companies 
several new wells have been put down, some of which are now yielding oil. 
But, with all this increase, our California wells come far short of meet- 
ing local requirements, the importations of manufactured petroleum into 
the State being still very large. There should be more wells put down 
here; the present flow hardly sufl&ces to keep our refineries constantly 
busy. 

Boring for natural gas, a business confined mostly to the neighborhood 
of Stockton, has met with some success during the year. The issue from 
one of the wells bored there to a depth of one thousand one hundred feet 
has, for several months past, equaled twenty thousand cubic feet of gas per 
twenty-four hours. 



MINERAL PRODUCTS OF THE UNITED STATES. 



339 



Of our other and less important mineral products alluded to m the above 
report it may be observed that, owing to the shortness of the evaporatmg 
season the product of California salt has been less by several thousand 
tons this ye^tLn last; so, also, has the output of chrommm, by reason 
Tlow pri^^^^^ been somewhat less. Of manganese, used m ore reduction, 
aboXe hundred tons have been mined. The output .of coal, cement, 
™m^ antimony, asbestus, etc., never large, has been shghtly increaBed, 
while of building sWe much more has been quarried than ever before. 



1 



Digitized by 



Google 



INDEX. 



PAaE. 

Abrasive materials of TJnited States 333 

Acme Claim, San Diego County 142 

Altitudes, San Diego County, list of .153-154 

Aluminum product of United States, 1888 331 

Amalgamation - 130 

Anacapa Islands - - - ..155, 171 

"Ancient rivers," theories of genesis of .107-108 

Argentiferous ores, California - 25,26 

Asbestus, San Bernardino County 236 

AsbestuSjSan Diego County 148, 149 

Asphal turn, Santa Clara County - 55 

Asphaltum, United States, 1888 - ---. 334 

Auriferous beach sands of California 36 

Auriferous gravels of California. By John Hays Hammond, E.M 105-138 

Auriferous gravels of San Gabriel Range, San Bernardino County 236-237 



Baker Divide Drift Mine, Placer County - 29 

Bald Mountain Extension Drift Mine, Plumas County 28 

Bald Mountain Gold Mine, San Bernardino County 237 

Bald Mountain Mine, Sierra County _ 120 

Bar mining by drifting - - ^ 278 

Bar mining by elevators, deep _ 278 

Barnes, Geo. E. Meteorological 312-322 

Barytes, United States, 1888 - 333-334 

Basalt in Santa Clara County - - 51-52 

Baughart Mine, Shasta County, California. _ 38 

Bay State Drift Mine, Butte County 28 

Bay View Claim, San Diego County :. 142 

Beaches of California, gold bluffs and 35-36 

Beauregard Mine, San Bernardino County 234 

Bedrock mining - • - --- 114 

Bessemer No. 1 Mine, San Bernardino County 236 

Big Bend Tunnel, Butte County - _ 30-31,273 

Big Blue Claim, San Diego County 146 

Black Hawk Mines, San Bernardino County 226 

Blue Bell Claim, Lassen Countjr > 212 

Blue Jacket Mine, San Bernardino County 230 

Blue Jay Mine, San Bernardino County 230 

Blue Wing Drift Mine, Placer County 29 

Bob Lewis Channel, cross-section of 115 

Bonanza Claim, Tuolumne County ^ 37 

Borax production of the United States, 1888. ..333,338 

Borax, San Bernardino County 215,225 

Boss Mine, San Bernardino County , , 229 

Bowers, Dr. Stephen. Rei)ort on San Nicolas Island, Ventura County 57-61 

Breece & Wheeler Drift Mine, Placer Countv. 29 

Brick and tile, United States, 1888 332 

Brier Mining District, San Bernardino County 222 

Bromine, production of, in United States, 1888 333 

Browne, Koss E. Reference to future report on Drift Mining Districts of Forest 

Hill, Placer County 45-46 

Brush Hill Claims, Nos.l and 2, Lassen County 212 

Buckman's Springs, San Diego County 140 

Buhrstones, product of United States, 1888 333 

Building stone, Los Angeles County 209 

Building stone, San Bernardino County. .^^--^24.4r 

Building stone,^Santa Clara County Digrfl2eC|-t5y- "'' 




342 



INDEX. 



Page. 

Building Stone, United States, 1888 332 

Bullion Ledge, Los Angeles County 194 

Butte County, mines in — 

Bay State Drift Mine 28 

Big Bend Tunnel - 273 

Eureka Drift Mine _ 28 

Indian Springs Drift Mines _ 28 

Lucretia Drift Mine 28 

Magalia Drift Mine .-. 28 

Oro Fino Drift Mine 28 

Spring Valley Drift Mining Company's property 27 

C 

Cable Claim, Los Angeles County _.. 198 

Calaveras County, mine in— 

Morgan Quartz Claim 37 

Casa Grande Mines, Los Angeles County _. 195, 198 

Cedar Mining District, Los Angeles County _ _ _ , _. 191 

Cement, California 309-311 

Cement, San Diego County 309 

Cement, analysis of 309 

Calico Mining District, San Bernardino County 224 

California variety and distribution of mineral wealth _ 19-20 

California cement 309-311 

Calumet Claim, San Bernardino County 226 

Capital Mine, San Bernardino County .'„ _ _ , 229 

Carbonate Mine, San Bernardino County ___ 230,233 

Cement deposits of California. 37 

Cement product of United States, 1888 333 

Cement rock, San Diego County; Janml Grant -._ _ 139-140 

Central Camp Mine, San Bernardino County - 230 

Chalcedony, Channellslands 172 

Chalcedony, Santa Cruz Island 158,159 

Chaney Coal Mine, San Diego County 152 

Channel Islands, moUusca of. By Dr. Lorenzo G. Yates - 176-178 

Channel Islands, stray notes on the geology of the. By Dr. Lorenzo G. Yates 171-188 

Charges for coinage at mints , 91-92 

Chieftain Mine, San Diego County _ 145 

Chip's Flat Quartz Claim, Sierra County _ 38 

Chlorine process for removing silver from gold , 87-89 

Chloride of silver, reduction of 70 

Chromite, Santa Clara County _ 56 

Chromium product of the United States, 1888 _ 331 

Chrjrsolite, Channel Islands .__• ,. 172 

Cincinnati Bell Mine, San Diego County _ _ 147 

Clay, Los Angeles Countv - 195,207, 208,210 

Clays. By W. D. Johnston, M.D __ 287-308 

Clay, San Diego County _ 152 

Clay, Santa Clara County 56 

Clean-up, etc., in mining 131 

Cleaveland Mine, San Bernardino County ___ 234 

Clincker Claim, San Bernardino County _*. , 229 

Clip Springer Claim, San Bernardino County 229 

Coal product of California 323 

Coal product of United States, 1888 331,332 

Coal, Los Angeles County _ 208 

Coal Mine, San Diego County, Chaney 152 

Coal, Santa Clara County. 55 

Cobaltoxideproduct of United States, 1888- 331 

Coinage at mints, charges for ^ 91,92 

Coinage of precious metals at mints,. 96-103 

Coining of precious metals, refining and. By Sven Gumbinner 62-104 

Coinage (United States), tabulated statement of- _ 104 

Coke product of United States, 1888 332 

Colemanite, San Bernardino County 225 

Colorado Mine, San Bernardino CoWty ___ 233 

Commercial Claim, San Bernardino County 229 

Cornet Claim, San Bernardino County 229 

Corundum product of United States, 1888 333 

Cost of drift mining ._. ._ 119 

Cooper, Dr. J. G. Value of fossils as indications of important mineral products ..284-286 

Copper alloys, treatment of _ 86 

Copper alloy in United States coins . - 96 



INDEX, 



343 



Page. 

Copper King Mine, San Bernardino County 233 

Copper, Los Angeles County J^^ 

Copper mining, San Bernardino County - -^^ 

Copper ore, San Diego County - Jj^ 

Copper product of United States, 1888— - ^^ 

Copper, San Bernardino County - --- ' S 

Copper, Santa Clara County --. g^ 

Copper, United States, 1888 336-3^7 

Cost of mining and milling ores > — - ^^ 

Crevicingin California -,-—-%"—".— A— .:;""': ni^ non 

Grossman, James H. Beport on San Bernardmo County, California ^^^"^^o 

Crystallization of the sulphate of copper solution - j^ 

Cuticura Mine, San Bernardino County - - ^^ 

D 

Damascus Channel, longitudinal section of - ^J^ 

Dam and Water Company, San Bernardino County; submerged -.ly 

Damm Channel, cross-section of -^J^ 

Dardanelles Drift Mine, Placer County -^^ 

Debasing the bullion,. .-...---..- -. zv-al 

De Groot, Dr. Henry. Manufacture of glass m California o? J*™ 

DickTurpin Mine, San Bernardino County - - fi« 

Dissolving silver — ^ 

Dissolving silver from gold alloys - -- ^n 

Donors to the museum. • - °^^ 

Dredging ^^ 

Dross and slags, reduction of.- ^q 

Drift operations ••-; \--y\- I'u" 

Drift Mining District, Forest HUl, Placer County. Reference to future report, by 

Ross E. Browne ^^"^^ 

Dry diggings of California - ^^ 

Drift mining, cost of - |^^ 

Distances, San Diego County, table of ^^^ 

Drifting, river mining by - - ^ f^i 

Dump, etc I2b-l^8 

Dunn,R. L. River mining loi 

Dundee Claim, Los Angeles County ^^^ 

Dutch Hill Drift Mine, Plumas County ^^ 

E 

Eagle Mine, Los Angeles County. - J^^ 

Eagle Mine, San Diego County j.!^ 

El Dorado slate - — — 5°^ 

Elevators, deep bar mining by ..—.-... -- ^'^ 

Emma Consolidated Mining Company, Los Angeles County - i^^, ^^^ 

Employes of State Mining Bureau - ^^ 

Eureka Drift Mine, Butte County - - /^ 

Evening Star Claim, Los Angeles County - ^^ 

Evening Star Company, Lassen County - - ^if 

Everett Mine, San Bernardino County - ^t^^ 

Excelsior Mine, Lassen County ^^^ 

F 

Falcon centrifugal pump ... ^^ 

*' Feix " chambers for condensing volatilized metals - "^i 

Feldspar, United States, 1888 _ - ^J 

Flint, United States, 1888 - ^v " o?T 

Flumes and tunnels, permanent. River mining ;^'J 

Fluming ; " 00? 

Fluorspar product of United States, 1888. - ^^* 

Flynn Stone Quarry, Santa Clara County ^* 

Fraction Claim, San Diego County ^|J[ 

Puchsite,Los Angeles County - ^J" 

Fuels of Onited States - - ^^-^^i 

Furnaces and vessels used in parting gold and silver - '-^ 

G 

General Mine, San Bernardino County ^29 

Geological age of the alluvions. -- y^'P^' 40.40 

Geological reports issued on California DinrtTZPd'fiV VJ v3 vl' 



344 



INDEX. 



Page. 

Geological Survey of California. By H. I.Willey 40-45 

Glass in Calif orn ia, manufacture of. By Dr. Henry De Groot i... 324^329 

Glazier Drift Mine, Plumas County 28 

Gold and silver alloys, dissolving 69 

Gold and silver alloys, granulation of 67-68 

Gold and silver by nitric acid, parting 67 

Gold and silver by sulphuric acid, parting 71 

Gold and silver produced in United States, 1888 336 

Gold and silver products of United States, 1888 330 

Gold bluffs and beaches of California _ 35,36 

Gold Bluflf, Humboldt County, California 36 

Goid Bullion Mine, Los Angeles County 195,196 

Golden Chariot Mine, San Diego County _ 147 

Golden Eagle Claim, Lrassen County,-- 212 

Golden Gate Alluvial Syndicate (limited), Feather Kiver, California 271 

Golden River Drift Mine, Placer County _ 29 

Golden Rule Mine, Los Angeles County 195,196 

Gold, extraction of 118-119 

Gold in auriferous gravels, distribution of 112-^113 

Gold in California, annual output, 1850-55 18 

Gold King and Gold Queen Claims, San Diego County , 143-144 

Gold King Mine, San Bernardino County 226 

Gold, loss in mining --.131-132 

Gold, pressing and drying 69 

Gold, purifying , , 74^76 

Gold, purifying of, in reiining _ 68-69 

Gold, purifying with sulphuric acid 69 

Gold, silver, copper, and lead, aggregate amount of, in Pacific States and Territories. 17 

Good Hope Mine, San DiegoCounty 151 

Goodrich Stone Quarry, Santa Clara County-. » 53-54 

Goodyear, W. A. (Geologist and Assistant In Field). Eeport on San Diego County, 

California 113^-154 

Goodyear, W. A." Santa Cruz Island 155-170 

Granulation of gold and silver alloys , 67-68 

Gravel at hydraulic mines, yield of _ 133 

Gravel at important hydraulic claims in California, yield of ..134-135 

Gravel at smaller hydraulic, drift, and cement claims, yield of 136-137 

Gravel deposits, sections of 114 

Gravel, depth of 112 

Granite quarry, San Diego County 149 

Granite quarries, Temecula Canon, San Diego County _. 149 

Granite, San Bernardino County 224 

Graphite product of United States, 1888 334 

Gravels ot California, auriferous. By John Hays Hammond, E.M 105-138 

Great West Quartz Claim, Los Angeles County 204 

Greenwood Valley, El Dorado County, seam diggings 37 

Grindstones, product of, United States, 1888 ,. 333 

Grizzlies and undercurrents 130 

• Guadaloupe Lime Company, Santa Clara County 52 

Guadaloupe Mining Company's property, Santa Clara County 52 

Gumbinner, Sven. Befiningand coming of precious metals.. - 62-104 

Gutzkow process 79-81 

Gypsum, Los Angeles County .'.._ 195 

Gypsum, United States, 1888 334 

H 

Hammond, John Hays, E.M. Auriferous gravels of California _. 105-138 

Harrison Mine, San Bernardino County _ — .233-236 

Hecia Claim, San Bernardino County _ 226 

Helvetia Mine, San Diego County 145-146 

Hematite, San Diego County _ 144 

. Herman Drift Mine, Placer Countv ' 29 

Hidden Treasure Drift Mine, Placer County. 29, 120 

Hidden Treasure Mine, San Diego County 147 

Homestake Mine, San Bernardino County 230 

Hope Claim, Los Angeles County _ 197 

Horseshoe Bar, Placer County 32 

Horseshoe Bar River Mine, Placer County II 277 

Horseshoe Bend, Mariposa County 32 

Hydraulic mines, yield of gravel at Ii33-135 

Hydraulic mining 26, 121-122 



INDEX. 



345 



Page. 



Ibex Mill, San Bernardino County 238 

Illustrations— „.£, 

American Belleek jug v-v:^VV"* 174 

Arched passage, near eastern end of West Anacapa . - - . - 1 ^^ 

Auriferous gravels of Castaca, Palamos, and San Feliciana Cafions, Los Ange- 
les County vv/"^' 100 

Bowman (main) Dam, North Bloomfield Company 1^^ 

Bracket flume aud trestle (Mioce.ne Company) i^» 

Brush dam, North Bloomfield Company \^^ 

Channel between Middle and East Anacapas |^^ 

Cherokee Flat, Butte County ...-..-- i^^ 

Cross-section Damascus and Bob Lewis Channels • ||^ 

Cross-section Iowa Hill Channel systeni .-...^. . — ..—.--—--- Ub 

Cross-section .ridge between North and Middle Forks of American River 116 

Cross-section Bed Point and Damm Channels -.- ijb 

Cross-section Red Point, Hogs Back, and Black Caiion Channels jib 

Cross-section Secret Hill and Canada HiU Channel lib 

Cross- section timber dam, river mining- -- f^o 

Denudation ( Los Angeles County), with later redepositing - !»» 

Diagram of a river channel - f^n 

Distant view of West Anacapa j^" 

Drop for disintegrating gravel |^" 

Eastern extremity of Anacapas - j.'° 

Fault in Castaca Cafion, Los Angeles County ^g 

Flumes and ditch carried around mountain side ^^ 

Folding in shale, near Los Angeles City ^ - ^ 

General Sutter (terra cotta medallion) -. ^ 

Golden Gate Mine, Feather Eiver; dam under construction ^^^ 

Golden Gate Mine, Feather Eiver ; dam completed ^'^ 



Gulch washing, etc.. 



107 



Hobson Mine, Placer County - |^^ 

Hobson's improved undercurrent - - }fi^ 

Horseshoe Bar Consolidated Mining Company; plan and cross-section of tunnel. i / B 

Hydraulic elevator, Bloomfield Mine J08 

Hydraulic gravel elevator 5'^ 

Lamp, American art fayence. ^^ 

Largest potted vase - ^^^ 

*' Liberty" (terra cotta medallion) - • ^"" 

Log dam for impounding tailings from an hydraulic mine . . - - v;" V V;' • ' 1 

Longitudinal section of Damascus Channel and cross-sections of Bed Point 

Channel ]]^ 

Longitudinal section of Iowa Hill Channel system ..._...._. lib 

Mammoth Bar Mine, Middle Fork of American River ; mmmgm pit, -. ^80 

Mammoth Bar Mine, Middle Fork of American River, showing working pit, 

elevator, sluices, etc 280 

Map of Anacapa Islands - j.1^^ 

Map of Horseshoe Bar, Placer County - ^'o 

Map of Santa Cruz Island -- - j^^ 

Method of carrying flumes across cafion by iron arch -- |w 

Miocene Company's bracket flume , |gg 

Monitor |^,2 

Pan and cradle - - - - ^^ 

Pioneers crossing the plains (terracotta panel) --- J^ 

Piping at the North Bloomfield Mine, Nevada County 1^^ 

Pottery - --- - ^" 

Pottery, Gladding, McBean & Co - - --• f^^ 

Potterv, work of Louise M. McLaughlin - - ^*^ 

Quartz exposure in Bear Cafion, Los Angeles County ^OU 

Raising the Bear Flag (terra cotta panel) ^W 

Section of a canon near Newhall, Los Angeles County ^^ 

Sluice line constructed on a curve J^° 

Soring Valley Mine, Butte County - J;;* 

Water power derrick for removing heavy bowlders - 1^^ 

Imperial Mine, San Bernardino County -- - f^J 

Inch, dutv of miner's ^"^^'^it 

Indian Springs Drift Mine, Butte County - -^^ 

Ingots in the Mint, molding of -- ;-to iqq 

Insular floras, Channel Islands. By Dr. Lorenzo G. Yates - - ^'^~\^% 

Iowa Hill Channel system; longitudinal and cross-sections of o.a ii? 

Irelan, Linna. "Pottery" - :--VooV i^n 

Iron and steel products of the United States for 1888 - 330 

Iron ore, San Diego County - - 'J^'V^' oot 



346 



INDEX. 



J 

Page. 

Jam ul Grant cement rock, San Diego County 139-140 

Japanese porcelain stones 1 _ ,305-308 

Johnston, W, D. (M,D.). "Clays". 287-308 

Josephine Mine, Los Angeles County _ 197 

Julian District, San Diego County ^ 144 

Juniper Mine, Lassen County _ 212 

Jupiter Claim, San Bernardino County 234 

K 

Kaolins; foreign, American, and Californian. _ 302 

Kelly Bros.' Mine, Los Angeles County __ 195, 196 

Kelsey Claim, Los Angeles County 208 

King Mil], San Bernardino County _ 238 

L 

Lady Alice Claim, San Bernardino County „ 226 

Lassen County, California. Report by E. B. Preston, E.M 211-213 

Lassen County, mines and claims in— 

Blue Bell Claim _ 212 

Brush Hill Claims, Nos. 1 and 2 212 

Evening Star Company's property 212 

Excelsior Mine 212 

Golden Eagle Claim 212 

Juniper Mine 212 

Providence Claim 212 

Last Chance Mine, Los Angeles County 196 

Lava Bed District, San Bernardino County 230 

Lawrence Mine, San Bernardino County _. 233 

Lead product of United States, 1888 330,337 

Lead, San Bernardino County 217,233 

Library, State Mining Bureau _ 10 

Lime Company, Santa Clara County, Guadaloupe 52 

Lillie Claim, San Bernardino County 228 

Lime kilns, San Bernardino County 215 

Lime product of United States, 1888 _ _ 332 

Lime quarries, San Bernardino County 225 

Lime, soft, analysis of _ 309 

Limestone, Los Angeles County 202 

Limestone, San Bernardino County 310 

Limestone, San Diego County i 151 

Limestone, Santa Barbara County 310 

Limestone, Santa Clara County .* 52,53 

Limestone, shell, Los Angeles County, analysis of 310 

Live Oak Drift Mine, Placer County __ 29 

Log Cabin Mine, Los Angeles County 195, 196 

London Claim, Los Angeles Countj^ 197 

London Ledge, Los Angeles County 195 

Los Angeles County, California. ^Report by E. B. Preston, E.M.- 189-210 

Los Angeles County, mines and claims in — 

Bullion Claim 195 

Cable Claim 198 

Casa Grande Mines 195,196 

Dun<3ee Claim 198 

Evening Star Claim 199 

Emma Consolidated Mining Company's property 194 

Eagle Mine 196 

Great West Quartz Claim '204 

Gold Bullion Mine 195, 196 

Golden Rule Mine _ .195,196 

Hope Claim , _ _ _., 197 

Josephine Mine , 197 

Kelsey Claim _ , 208 

Kelly Brothers' Mine 195, 196 

London Claim 196, 197 

Log Cabin Mine 195,196 

Last Chance Mine 196 

Lottie Claim ___ 197 

Moose Claim _._ 198 

Mint Claim 208 

Mount Gleason Mines 195,197 

Nevada Gold Mining Company's property 203 



INDEX, 



347 



Paoe. 

^^ ^ T TV.. . 192,194 

New York Mine 5^95 igg 

Old Town Mine " 1951196 

Padre Mine _..195,196 

Peerless Mine 3^95 3^97 

Pacific Claim iq^ 192 

Red Rover Mine --. ' 5^99 

Star of the East Claim...-. 3^99 

Star of the "West Claim - - 203 204 

Silver Mountain Mine - - "" ' i^'j 

Tuiunga Mine - '" " "'" ona 

Victoria Gold and Silver Mining Company's property --.- j^^ ^^ 

Veteran Mine • "' " ' £8 

Lucretia Drift Mine, Butte County 

M 

28 
Magalia Drift Mine, Butte County ^^ 

Magnesite, Santa Clara County - gSO 

MammothBar Mine, Placer County-... - - " 231 

Mammoth Mine, San Bernardino County - - ^^ 

Manganese product of United States, 1888^ - ^^ 

Manganese, Santa Clara County -. -—-' — 't^^'^'"': " ""^94-^9q 

Manufacture of glass in California. By Dr. Henry De Groot 324 6^ 

Manzanita Drift Mine, Nevada County .,....--------"---■---"--, " 44 

Map of California, now in process of construction; topographical ^^| 

Marble, San Bernardino County — ooo- 

Marls production of the United States, 1888 ^9 120 

May Flower Mine, Placer County-.-- --vv-v. 63-66 

Melting and preliminary refining of deposited bullion - ^_^ 

Men engaged in mining, number of - 243 

Meissen or Dresden china - - 217 

Mescal Mines, San Bernardino County - 305 

Metallic products of the United States, 1888 - ---7 231 

Meteor Mine, San Bernardino County - - ^i2-3*?'> 

Meteorological. By Geo. E. Barnes ""^ 33J 

Mica product of United States, 1888 - "" 235 

Midnight Claim, San Bernardino County- - §7-89 

Miller's process of refining gold — -- - - 25 

Milling ore, cost of mining and ..—_- — ..- - - w^o^a 

Mills and reduction works, San Bernardino County -- 24-25 

Mills, stamps, drops, duty, etc.,number of quartz ^^ ^ 

Mineral paint product of United States, 1888 - qoaqqc 

Mineral products of the United States, 1888 "^^^^^ 

Minerals of California, economic - - - - - :: ' If " 'f^^^ f nV 

Minerals of California not heretofore in the museum collection excepting from for- ^^^^ 

eign sources.-- - - - - " ^^ 

Mineralogist, report of State - -1^25 

Miner's inch, duty of - 25 

Mining and milling ore, cost of - - 26 121-122 

Mining, hydraulic - • ' 29-30 

Mining in California, river-bed -. - ii7-ll8 

Mining of deep placers, methods of - - .^.24 

Mining, number of men engaged in - - " 208 

Mint Claim, Los Angeles County- - 96_i03 

Mint, coinage at - " 91-92 

Mints, charges for coinage at - - 21R 

Moiave River, San Bernardino County ^ 

Mollie G. Claim, San Diego County...... , ...—-- y;'^-.:: " i?^ 17s 

Mollusca of Channel Islands of California. By Dr. Lorenzo G. Yates ^^^ lyt 

Monte Cristo Drift Mine, Plumas County .^^ 

Montmorillonite or "Mineral Soap" in San Diego County -- -- j^^ 

Moose Claim, Los Angeles County - ^^° 

Morning Star Mine, Sau Bernardino County - ^Xi 

Morgan Quartz Claim, Calaveras County - ^' 

Morning Star Drift Mine, Placer County ...- - „^^ 

Morongo Mine, San Bernardino County - 922 

Morongo Mining District, San Bernardino County ^^^ 

Mountain Gate Drift Mine, Placer County lOPwiQ? 

Mount Gleason Mines, Los Angeles County - 212 

Mount Hope Claim, Lassen County -- -- g 

Museum, State Mining Bureau - g 

Museum, visitors to -^ 

Digitized by V^OOQIC 



348 



INDEX. 



N " 

Page. 

Natural gas product of United States^ 1888 332 

Natural gas, Santa CJara County - 55 

New Alamaden Quicksilver Mines, Santa Clara County .._ _ 52 

Nevada County, mines in — ^ 

Manzanita Drift Mine , 29 

San Jos€ Drift Mine , _ 29 

Nevada County, drift deposits in „ 29 

Nevada Gold Mining Company, Los Angeles County 203 

Newspapers free to Mining Bureau .__ lo 

New York Mine, Los Angeles County 192-194 

Nickel product of United States, 1888 331 

Nitrate solution of silver, treatment of, in refining _. 70 

North American Drift Mining Company, Plumas County 28 

North Bloomtield Company, details of work at No. 8 Claim 138 

North Camp Mine,San Bernardino County. _ 228 

Nuggets, formation of , _ no 

Nuggets found in California. _. 38 

O 

Oil Companies, Pacific and California Star 204-205 

Oil in Los Angeles County _ 205 

Oilstones and whetstones, United States ,_,_ 333 

Old Dad's Mountain, San Bernardino County 217 

Old Woman's Mountain, Sau Bernardino County 217 

Old Town Mine, Los Angeles County _ 195,196 

Ore, cost of mining and mUIing _ 25 

Oro Fino Drift Mine, Butte County _ 28 

Oro Grande Mine, San Bernardino County , 227 

Ord Mines, San Bernardino County _ 226 

Ord Mining District, San Bernardino County _.. 222 

Owens Mine, San Diego County _ 144 

Ozocerite, United States, 1888 _ 334 

P 

Pacific Ledge, Los Angeles County _ 195 

Padre Mine, Loa Angeles County _ 195, 196 

Palomar Mountain, San Diego County 148 

Parting gold and silver by nitric acid __ 67 

Parting gold and silver by sulphuric acid, methods of 71-76 

Parting of Dor^ bars in refining and coining precious metals 77 

Parting silver from gold, methods of _ 76, 77, 79 

Pavements, etc ^ __ 129 

Peerless Mine, Los Angeles County 195, 196 

Petroleum, Santa Clara County 54 

Petroleum product of United States, 1888 332 

Phosphate rock of United States, 1888 __ _ 333 

Pine Valley Mining District, San Diego County _ _ 141-143 

Placers of auriferous gravel, shallow or modern _ 105 

Placer County, drift deposits in , 29 

Placer County, mines in — 

Breece & Wheeler Drift Mine 29 

Baker Divide Drift Mine _ _ 29 

Blue Wing Drift Mine,.. 29 

Dardanelles Drift Mine.- 29 

Golden River Drift Mine 29 

Hidden Treasure Drift Mine _ _ 29, 120 

Herman Drift Mine 29 

Horseshoe Bar River Mine 277 

Live Oak Drift Mine __ 29 

Mayflower Drift Mine 29, 120 

Mountain Gate Drift Mine 29 

Morning Star Drift Mine 29 

Mammoth Bar Mine , _ _ 280 

Platinum product of United States, 1888 331 

Plumas County, mines in- 
Bald Mountain Extension Drift Mine 28 

Dutch Hill DriftMine _ 28 

Glazier Drift Mine 28 

Monte Cristo DriftMine 28 

North America Companj'^ DriftMine _ 28 



INDEX. 



349 



Page. 



Port Wine Drift Mine - 28 

South Fork Drift Mine - ^f 

Sunnv South Drift Mine ^8 

pocket mmingin California - - ^\ 

Fo.:celain . — 'oti 

Parcelain, decoration - - ^^^ 

7 g ielain, history of some celebrated oto 

porcelain, glazing ■ ^^7 

Porcelain, manufacture of - ^j. 

Porcelain, painting and firing - DA-oni 

Porcelain stones, J apanese ^ ooq 

Pontiac Claim, San Bernardino County ^^8 

Port Wine Drift Mine, Plumas County - ^8 

Pottery - - "o^n^o«? 

Pottery. By Linna Irelan - ^i 

Pottery, decorative ^^ 

Pottery,origin of -..--- - ^^1 

Pottery, tables giving kmds of " o?i 

Pottery, decoration-. - ^§ 

Pottery, technical terms on - - T^a 

Potters' clay, United States, 1888 . . 334 

Precious metals, refining and coining of. By Sven Gumbmner - -^-^-l^* 

precious stones of United States, 1888 -. 333 

Precipitation of the silver sulphate - ]^ 

Precipi tation of silver sulphate in refining and coining - 77 

Pressing and drying gold.- . -- • 69 

Preston, E. B., E.M. Report on Lassen County, California - --.211-^13 

Preston, E. B., E.M. Report on Los Angeles County, California - l^^jlO 

Providence Claim, Lassen County 212 

Purifying gold with sulphuric acid... ^9 

Purifying gold - - Z^ 

Purifying metallic silver - - '^ 

Purifying precipitated silver in refining - ^o Iq 

Purifying the gold in parting - - o8-b9 

Pyrites, United States, 1888 - ^33 

Q 

.Quarrying in California, slate --- "^^oT^ok 

Quartz mills, stamps, drops, duty, etc., number of - - ^-^0 

Quicksilver loss - J^l 

jQuicksilver, Los Angeles County - f^ 

Quicksilver product of United States, 1888 - ^oi) 

jQuicksilver, United States, 1888. - - 337 



Beady Relief Mine, San Diego County - - ii«^{fl 

Red Point Channel, cross-section of- Toi iqo 

Red Rover Mine, Los Angeles County - - H^ 

Reduction of sediments in refining 75 

Jlefined metals, melting of ;;---v.- co in* 

Refining and coining of precious metals. By Sven Gumbmner - t^ t 

Refining gold. Milier's process - ^'~5? 

Refining of the silver slabs - /I 

Rincon Mill, San Bernardino County - f^9 

Rising Sun Mine, San Bernardino County qa ? 

River-bed mining in California- -- ' k»l 

River mining by dredger, etc — ^77 

River mining by drifting -_ - ^^7 

River mining. By R. L. Dunn -- -"^^ ,?i 

Rivers, grade of the pliocene - 11^ 

Rose Mine, San Bernardino County - - 2Zb-ZJi 



i^an Bernardino County, California. Report by James H, Grossman 214-239 

*San Bernardino County, mines in— 

Beauregard Mine - - 234 

Bessemer No. 1 Mine - --- 235 

Bald Mountain Gold Mines- 237 

Boss Mine _ -zjLr-'ZJi:--z^ 2?^ 

^^-^-S"' DlglfrzecriDy-V^-OOgi^ 



350 



INDEX. 



Page. 



Blue Jacket Mine 230 

Black Hawk Mines - j^ 

Cornet Claim 22^ 

Clincker Claim - j^ 

Commercial Claim ..- - - j^ 

Capital Mine ..- - - 2y2^^^^ 

Central Camp Mine - ""^ •^ 

Copper King Mine ^33 

Colorado Mine - --- ^^^ 

Calumet Claim - 226 , 

Clip Springer Claim - - ^^ , 

Carbonate Mine : - - ^^' oq^ * 

Cleaveland Mine - - --- 234 i 

Cuticura Mine -- " ooc ooJ ' 

Dick Turpin Mine - - '^^^' 23b , 

Everett Mine -- 231 , 

General Mine--- -- -- j^^ , 

Gold King Mine - 226 

Harrison Mine - - 233, 235, 236 , 

Imperial Mine 227 

Jupiter Claim - - - 234 

Lady Alice Claim ■ 226 

Lawrence Mine. - ^^^ 

Lillie Claim - - - 228 

Mammoth Mine 231 ' 

Meteor Mine - - -- "^J ] 

Morning Star Mine 231 ' 

Midnight Mine - - 235 | 

Morongo Mine - - --- - --228, 23o \ 

North Camp Mine 228 

Ord Mines - - - 226 

Oro Grande Mine 227 

Pontiac Claim --- - 228 

Rising Sun Mine - - ooft_oo7 

Rose Mine — - - ^^^H 

Stranger Claim - -- ^2y 

Short & Ross Mine — - " 226 

Santa Fe Claim 226 

Side Issue Claim - - ^^ 

Sidewinder Mine - - - 227 

Sparkhule Mine - - 22/ 

Silver Belt Mine - -— 228 

Silver Belt Claim -- 233 

Stonewall Jackson Mine - - 234 

Scorpion Mine - - -- 235 

San Gabriel Gold Mine - 237 

Twenty-nine Claim. - - ■ --- 229 

Tip-Top Mine - , 231 

Tip-Top Claim... - - 235,236 

Ventura Claim - - --- 234 

West Camp Mine - 229 

Whatnot Mine — — - ^ 228 

San Diego County, California. Report by W. A. Goodyear qaq 

San Diego County cement - --- 309 

San Diego County, mines in — 

Acme Claim - • - - J;2 

Bav View Claim - \\i 

Big Blue Claim - - — 146 

Chieftain Mine Jf^ 

Chaney Coal Mine ^^7 

Cincinnati Bell Mine }f^ 

Eagle Mine - - 1^5 

Fraction Claim -^^ i*o 

Gold King Claims - }!5' }ii 

Gold Queen Claims ' Ttf 

Good Hope Mine J5i 

Golden Chariot Mine- - -"":.. VVa 

Helvetia Mine — - - ^'V§i 

Hidden Treasure Mine - • ^;^ 

MoUie G. Claim 142 

Owens Mine ™ 

Ready Relief Mine V\^ 

Stonewall Mine ^^^ 



INDEX. ^^^ 

Page. 

146 

San Diego Mine " ir.".'.'!.'."!.'"! 142 

Wilcox Claim -,- 145 

Washington Mine r-r.-- 153 

San Diego County, table of distances 195 

Sandstone, Los Angeles County... '" 225 

Sandstone, San Bernardino County m 

Sandstone, Santa Rosa Island ;""''""-R;rA"H" Weber 48-56 

Santa Clara County, California; report on. By A. H. Weber 

Santa Clara County, mine m— 52 

New Almaden Quicksilver Mine. 155^170 

Santa Cruz Island. §y W- A. Goodyear-- - - jn 

Santa Cruz Island, By Dr. Lorenzo G. Yates -- _ ^5^ 

Santa Rosa Island ^. nlT-T^f^r 237 

San Gabriel Gold Mine. San Bernardino County - -- 29 

San Jos^ Drift Mine. Nevada County - 155 

Santa Fe Claim, San Bernardino County - , 036 

Scorpion Mine, San Bernardino County 37 

a'l&la^nlL^HSl-O^^^^^^^^ ''' 

Shasta County, mine m— _ _ 38 

Baughart Mine -^-"-f^"":' 224 

Shearer Quarry, San Bernardino County ,. _ 226 

ShSr^i Ross Mine, San Bernardino County ;;-_ _ 229 

Side Issue Claim, San Bernardino County- - 227 

Side Winder Mine, San Bernardino County 

Sierra County, mines in— _ 120 

Bald Mountain Mine - - " _ ___ 38 

Chip's Flat Quartz Claim . - "' 65 

Silver and gold, Santa Clara County.-----.--- " 32-36 

Sver and its effects on California the future of ; 228,233 

Silver Belt Mine, San Bernardino County - 68 

Silver, dissolving of, in refining-..- -" 76,77,79 

Silver from gold, methods of parting -- 87.89 

Silver from gold, process for removing " 70 

Silver, purifying, in refining - - '".'"... - 75 

Silver, puriiying metallic..^ - 73 

Silver, solution of -- %v — 7^ :: "" 228 

Silver mining, San Bernardino County.. -- - 203,204 

Silver Mountain Mine, Los Angeles County -" "_ 71 

Silver slabs, refining of--- - _ _.. 75 

Silver sulphate, precipitation ot - -- -..282-283 

Slate quarrying in California- -- " '" 128-129 

Sluices, grade, etc -- - " ___ 139 

i^S"ri?;fn8r&-count7(m^^^^^^^^ :::::::-.-.:::: ^ 

Soapstone, United States 1888-.. — "- — _ _ 28 

South Fork Drift Mine, Plumas County 227 

Sparkhule Mine, San Bernardino County - 8 

Soecimens, facilities for receiving -- - 221 

Snrings, San Bernardino County Warm — 140 

Sprinis, San Diego County, B?«^'^i^,'^|, -rr---F^;V :::"."::::—- - 140 

Springs! San Diego County, Warner's Valley Hot 27 

SnrinlValleyCompany, Butte County-— -.------- " " 27 

SprinrValley Dritt'^Mining Company, Butte County .- 24,25 

Stamps, drops, duty, etc.; number of quartz mills - - - '5^ 

StaXd Stone Quarry, Santa Clara County ----; __ ^99 

Star of the East Claim, Los Angeles County - 199 

Starof the West Claim, Los Angeles County 5 

State Mining Bureau Trustees' report - 225 

St Johns^ Gfanite Q^^arry San^^^^^^^^^^p^^^^^^^ - ::"::;: 234 

Stonewall Jackson Mine, San Bernardino County - ^^^ 

Stonewall Mine, San Diego County-.— - "-_;; 229 

Stranger Claim, San Bernardino County.--— 332 

Structural materials of the United States, 1888. — --- ---';---:- 219 

Submerged Dam and Water Company, San Bernardmo Couut> -- --- ^^ 

Sulphate of copper, crystallization of - 25 

Sulphurets, value and percentage of — -. - yx 

Sulphuric acid, parting gold and silver by 333 

Sulphur, United States, 1888 -—- \\ _ 28 

Suiiny South Drift Mine. Plumas County -.— ^-y-—-"-- 40.45 

Survey of California, report ou Geological. By H. I. Willey -- 

Digitized by VjOOvLC 



^c 



.352 



INDEX. 



T 

Page. 

"Tables of pastes (kinds of pottery) _ 258-261 

Tabulated statement of United States coinage _ 104 

•Tailings 132 

Talc, San Diego County __ 149 

Temecula Creek, San Diego County _ __- 148 

Terra cotta _ 240 

Terra cotta, San Diego County 151-152 

Tip-Top Claim, San Bernardino County 235,236 

Tip-Top Mine, San Bernardino County / 231 

Topographical map of California, now in process of construction 44 

' Trojan Mining District, San Bernardino County 222 

Trustees' report, State Mining Bureau 5 

' Tujunga Claim, Los Angeles County.. -. 197 

Tujunga Mining District, Los Angeles County..- - - 197 

• Tunnel, Big Bend, Butte County S. 30-31 

Tuolumne County, mine in — 

Bonanza Claim _ - _-_ 37 

Twenty-nine Claim, San Bernardino County -.229 

V 

Value of fossils as indications of important mineral products. By Dr. J. G. Cooper.. 284^286 

Ventura Claim, San Bernardino County 234 

Veteran Mine, Los Angeles County .195-196 

Victoria Gold and Silver Mining and Milling Company, Los Angeles County 208 

Volcanic phenomena, San Bernardino County.. ...220-221 

W 

Wages paid to miners 133 

Wages paid underground miners in California 24 

Warner's Valley Hot Springs, San Diego County --- 148 

Washington Mine, San Diego County _ 145 

Waterloo Mill, San Bernardino Comity 238 

Waterman Mill, San Bernardino County 238 

Water, measurement of .- - - - -. 122 

■ Water supply in hydraulicking _ _ 122-125 

Weber, A. H. Report on Santa Clara County, California , 48-56 

" West Camp Mine, San Bernardino County 229 

Whatnot Mine, San Bernardino County 228 

Wilcox Claim, San Diego County 142 

Willey, Harry I. Report on the Geological Survey of California 40-45 

Wingdams, river mimug 266 

Yates, Dr. Lorenzo G. Stray notes on the geology of the Channel Islands 171-174 

Yates, Dr. Lorenzo G. The moUusca of the Channel Islands 175-178 

Yates, Dr. Lorenzo G. Insular Floras, Channel Islands 179-188 

Yield of gravel -.-.-.. 133-137 

Z 

Zinc product of United States, 1888 .•- 330 

Zinc,San Bernardino County ^ i ^- 236 

.'Zircon product of United States, 1888 -,.._ 334 



1, 



Digitized by 



Google 



